The British 


INTRODUCTION. 


EXT Monday, May 5th, the first British 
Industries Fair to take place since the 

will simultaneously be opened in Bir- 
ingham and London. The Fair will remain 
in until May 16th. 

As in pre-war years, the Engineering and 

dware Section will be at Castle Brom- 
ich, Birmingham, where 978 manufac- 
ers will be represented. In London the 
air provides accommo- 
jon for the lighter in- 
ustries, 1287 exhibitors 
Olympia and 866 at 
Is Court. However, 
meepting the section at 

Mympia, where scien- ' 

fic and optical appara- 

ms will be shown, the 
jain engineering interest 
centre at Castle 

Bromwich, as in pre-war 

ars. At Castle Brom- 

ich accommodation is 
under one roof and covers 
16 acres, with grounds of 

acres. The first Engi- 
neering and Hardware 
Section of the British 
Industries Fair was held 
there in 1920 and covered 
an area of 150,000 square 
feet ; this year the area 
will be 700,000 square 
feet. 

As a whole, the Fair 
has been organised by 
the Exhibitions Branch 
of the Export Promotion 
Department, Board of 
Trade, in collaboration 
with the Birmingham Chamber of Commerce, 
which takes especial responsibility for the 
Castle Bromwich sections. As with other 
post-war exhibitions, the expressed object 
of the Fair is to develop export trade by 
giving buyers opportunities of seeing a com- 
prehensive range of British products. Re- 
vival of the Fair after the war years was 
first officially considered in 1943, and in 
August, 1945, an advisory committee had 
already begun preparing for the first post- 
war Fair. In consultation with industry 
and the Government, it was decided that 
May, 1947, was the earliest suitable date. 
The support given by industry only twenty- 
one months after the finish of the war was 
remarkable, and augurs well for the success 
of the Fair. 

In this Supplement and in an article which 
accompanies it, we begin a description of 
some of the engineering exhibits. This Supp- 
lement must, of course, go to press some time 
before the Fair opens, and we must record 
thatits preparation has been beset with greater 
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difficulties than were met pre-war. In partic- 
ular catalogues and lists of exhibitors at 
Castle Bromwich, usually available well in 
advance, were not forthcoming until very 
recently. We have selected for description a 
number of items that seem of special interest. 


THE WELLMAN SMITH OWEN ENGINEERING 
CORPORATION, LTD. 

The need in steelworks for a small-capacity 

charging machine, capable of being operated 

in a small space, has led the Wellman Smith 


FiG. 1—2-TON MOBILE FORGING MANIPULATOR—WELLMAN 


Owen Engineering Corporation, Ltd., of 
Victoria Station House, Victoria Street, 
S.W.1, to develop a series of mobile charging 
machines, with capacities ranging from 4 ton 
to 5 tons, designed to run on the shop floor. 

An accompanying engraving, Fig. 1, 
illustrates one of the firm’s latest type of 
forging manipulator, which has recently 
been constructed and is in operation in 
Sheffield. Such machines are designed to 
pick up an ingot from floor level or furnace 
level, and to manipulate it as required on 
the anvil for forging operations. It is de- 
signed on the same general principles as the 
furnace box charging machine described 
below, but additional movements are ar- 
ranged for varying the horizontal forging 
height and for gripping the ingot. All 
motions are performed through the action of 
hydraulic cylinders or motors, the hydraulic 
pump being driven either by electric motor 
or by a diesel engine. The machine illus- 
trated is of 2 tons’ capacity. 

A 30-cwt furnace box charger, recently 


completed, will be on the firm’s stand at 
the Fair, and represents the series of machines 
available. In this case the charger is elec- 
trically driven, the power being collected 
through a flexible cable on a spring-loaded 
cable drum. The drawing, Fig. 2, repro- 
duced, overleaf, shows the general arrange- 
ment of the machine. At the front it is 
mounted on a solid axle with detachable 
rubber-tyred wheels. These wheels are 
furnished with double taper roller bearings 
and Lockheed hydraulic brake equipment, 
operated by a pedal, the 
assembly being similar 
to a heavy commercial 
vehicle axle. At the 
rear is the steering axle, 
which is mounted on 
a vertical post and is 
arranged to rotate 
through a half circle, the 
whole forming a steering 
castor. Rotation of the 
steering post is effected 
by rack and pinion mot- 
ion, operated by two 
hydraulic cylinders. Twin 
hydraulic motors, one for 
each castor wheel, propel 
the machine at a maxi- 
mum speed of 250ft per 
minute, or about 3 m.p.h. 
in either direction. This 
arrangement obviates the 
need for a mechanical 
differential and permits 
infinitely variable speed 
control within the speed 
range. It will be evident 
that a full degree of 
maneuvrability is con- 
ferred by the steering 
castor arrangement, com- 
bined with hydraulic operation. When 
the castor is rotated through 90 deg. from 
the straight ahead position, the machine 
pivots about a point between the front 
wheels, so that the minimum turning radius 
is equal to the wheelbase of the machine. 
The action of the steering hydraulic cylinders 
is controlled by a steering wheel which oper- 
ates a control valve, giving a true follow-up 
action. 

As already mentioned, all motions on 
these machines are performed by hydraulic 
cylinders or motors. One pump provides 
hydraulic pressure for travelling and a 
second pump circulates oil for the other 
motions. The operating pressure is designed 
to range from 450 to 750 lb per square 
inch, considerably lower than is customary 
with this class of machine, with the object of 
increasing the life of the parts and promoting 
reliability. 

In the case of the furnace box charger 
exhibited, the motions not already described 
are bar-turning, for which the maximum 
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FiG. 2—30-CwTr MOBILE FURNACE BOX CHARGER—WELLMAN 


speed of rotation is 15 r.p.m., effected con- 
tinuously through gearing, and the box 
rocking action, for raising and lowering the 
box, the maximum speed of which is 16ft per 
minute at the box. Incorporated with the 
box-rocking hydraulic cylinder is a plunger 
device which locks the box on to the end of 
the bar. 

As has already been noted, this series of 
machines can be electrically or diesel 
engine driven. The diesel driven machine 
has the advantage of being entirely indepen- 
dent of external power supply, and can there- 
fore be used on any site. Absence of mecha- 
nical drives for the various motions is 
claimed by the makers to be a step forward, 
for contactor and motor-generator equip- 
ment is not required and a high degree of 
smoothness is obtained for all the motions, 
a particularly valuable point in the travelling 
motion. 


BRITISH JEFFREY-DIAMOND, LTD. 


A compressed air engine, known as the 
“V 4,” which will be amongst the 
exhibits of British Jeffrey-Diamond, Ltd., 
of Wakefield, has a wide range of applications 
for driving pumps, fans, winches, &c. It 
has four cylinders and is made in three 
standard ratings—15, 20 and 25 b.h.p., at 
500, 650 and 800 r.p.m., with air at 60 lb per 
square inch pressure. The engine is revers- 
ible, and can be fitted with a unit gearbox to 
give output shaft speeds from 250 to 1600 
r.p.m. As can be seen from the photograph 
we reproduce in Fig. 3, the engine is 
clean and compact in appearance, and all 
moving parts are totally enclosed. 

All parts are enclosed within a substantial 
crankcase, having large removable covers 
in its sides and base, giving easy access to 
the connecting-rod big ends and the crank- 
shaft. The cylinders are arranged in two 
banks in vee formation at an inclusive angle 
of 90 deg. Set in the space between 
them is a rotary valve. A double throw 


crankshaft is supported at each end by anti- 
friction bearings, housed at the timing end 
in the crankcase itself, and at the driving 
end in a separate housing. The crankshaft 
is effectively counterbalanced to promote 
smooth, vibrationless running, and its driving 
extension is suitably key-wayed to take a 
coupling or other form of drive. 

The rotary valve between the cylinders is 
directly driven through straight cut spur 





Fic. 3—*' V.4,"", COMPRESSED AIR ENGINE 
—BRITISH JEFFREY - DIAMOND 


gears from the crankshaft at engine speed. 
This valve is supported at each end by anti- 
friction bearings, and rotates in a phosphor- 
bronze sleeve, the ports in which communi- 
cate with the ports in the engine crankcase. 

The engine can be reversed by turning the 
handwheel, to be seen at the end of the engine 
in our illustration. With the engine station- 
ary, this handwheel is pushed in to engage a 
dog clutch on the timing gear, and on being 
pushed right home, it releases this gear from 
the crankshaft, when it can be turned through 
114 deg. to reverse the direction of drive. 
Internal stops prevent the handwheel from 
being turned in the wrong direction, and 


springs return the timing gear into engage. 
ment when pressure on the handwheel js 
released. 

In operation, compressed air enters the 
engine through the inlet adjacent to the 
reversing handwheel. It passes through a 
built-in air strainer to the rotary valve, 
collzeting on the way, from an automatic 
luoricator, luoricant in the form of an oil 
mist for the upper cylinders and valves. The 
rotary valve regulates the supply of air to 
each piston in turn, and also receives the 
used air for discharge throvgh the exhaust 
ports. The use of the cylinder ports alter- 
nately for inlet and exhaust reduces the 
tendency to freezing on exhaust. 

A range of twelve swing hammer pulver- 
isers made by the firm is designed for the 
one-stage reduction of friable materials to 
sizes between ?in and 100 B.S. mesh, and 
one of these machines will be exhibited. 

The firm is also demonstrating the ‘“‘ B.J.D. 
Atomill,’’ ‘a universal fine grinder for cereals, 
legumes, limestone, gypsum, chemicals, &c. 
It reduces to products between 50 and 300 
B.S. mesh in one operation, in capacities from 
1 ewt to 2 tons per hour, according to the type 
of material, and the product size required. 
This machine cannot be choked, as it has 
an independently driven feed screw which 
draws the material from the hopper, and is 
so interlocked electrically that it can only 
operate while the machine is running at full 
speed. 


Stema INSTRUMENT CoMPANY, LTD. 


Some interesting equipment for the gas 
and allied industries to be seen on the stand 
taken by Sigma Instrument Company, Ltd., 
Letchworth, will include an automatic system 
of the gas relay type for controlling the calo- 
rific value of town gas. One of the simplest 
ways of producing gas of a constant calorific 
value is to dilute the rich gas coming from 
the retorts with gas of a lower value, and this 
control system has been developed auto- 
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vatically end consistently to effect a correct 
yixture- : 

The system can be considered as pneu- 
satic, as the operating medium is town gas 
+ a pressure of 3in w.g. The drawing 
produce | in Fig. 4 shows its general 
rrangemi nt. 

A sample of the mixed gas is burnt in the 
wording calorimeter, which produces a 
ontinuous record of the calorific value of 
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The firm will also be demonstrating a 
number of recording calorimeters operating 
with gases of different calorific value, with 
recordings transmitted to a remote master 
recorder designed, to take up to six different 
records. The telemetering system developed 
for this distance recording operates on 
240V a.c. A diagram of the transmitter is 
shown in Fig. 5. 

The transmitter is really two differentially 
variable chokes. The 
movable element is 
linked to the recorder 
mechanism at a point 
where no appreciable 
mechanical magnifi- 
cation has taken place, 
as a movement of a 
few thousandths of 
an inch is all that is 
required to cover the 
full range of the trans- 
mitter. The trans- 
former, situated in the 
distance recorder, has 
three secondary wind- 
ings, two of which are 
used to energise the 
transmitter. The third 
is connected to the 
* control ” coil of the 
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galvanometer. 

Eachcoilofthetrans- 
Yer mitter is connected 
4 ——| in series with one 





secondary winding and 
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FiG. 4—CONTROL SYSTEM FOR TOWN GAS-—SIGMA 


the gas. Linked to the calorimeter pen 
mechanism is a gas controller or relay which 
responds to any variations occurring in the 
pen position. This relay is, in fact, a differen- 
tial valve, and it imposes a negligible ‘load 
on the calorimeter. Its function is to admit 
pressure when necessary to an operating 
bell, or to permit the escape of gas from the 
bell. This bell is connected through an 
adjustable link to a butterfly valve in the 
diluting gas main connected to the retort 
gas main. 

The degree of opening of the relay depends 
upon the movement of the pen, which shows 
the extent to which the calorific value of the 
mixed gas differs from the declared value. 
The rate at which the operating bell moves 
therefore varies with increasing or decreasing 
error as recorded. 

The construction of the relay is such that 
when the calorimeter indicates that the 
calorific value is at the control value, gas 
can neither enter nor leave the operating bell. 
The slightest deviation from this value, how- 
ever, “cracks’’ the relay valve, and the 
operating bell commences to move. If the 
calorific value is low, gas enters the bell, 
movement of which decreases the opening 
of the butterfly valve in the diluent stream. 
In this way, the calorific value of the mixture 
is increased, the calorimeter pen returns to 
the ‘‘ control” line, and the relay valve shuts 
off any further supply of gas to the operating 
bell. The butterfly valve then comes to rest 
in a new position. The reverse process takes 
place if the calorific value rises. This not 
only shuts off gas pressure, but also allows 
a regulated amount of gas to escape from the 
bell. This gas returns, vid a governor, to the 
vacuum main. 

A dash pot or similar device is fitted to 
suit the time lag of each particular installa- 
tion, but in all cases the best results are 
obtained when sampling takes place as 
quickly as possible after mixing. 





one of the “ bridge”’ 
rectifiers A and B. 
These rectifiers are so 
connected that when 
the impedances of the two chokes are equal 
the potential between points C and D is zero, 
and the galvanometer pointer is in the centre 
of the scale. Changes in the position of the 
movable element of the transmitter will cause 
proportionate changes in the impedances 
of the two chokes. The potential between 
the points C and D, which is applied to the 
deflecting coil E, will, therefore vary in sign 
and magnitude in accordance with move- 
ments of the transmitter. 

Since the basic variables of this system 
are the impedance of the chokes at the trans- 
mitting end and the potential at the receiving 
end, it is important that variations of supply 
voltage and frequency shall not affect the 
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FiG. 5—DIAGRAM OF TELEMETERING 
SYSTEM—SIGMA 


reading of the distance recorder. To this 
end, the firm has developed a voltage and 
frequency compensating galvanometer which 
fully compensates for wide variations of 
supply voltage and frequency. Two co- 
axially mounted coils are used, the deflecting 
coil and its magnetic system being the same 
as an ordinary moving coil milli volt-meter. 
The ‘‘ control ’”’ coil F takes the place of the 





B.L.F. SuPPLEMENT— iii 


usual hair springs, and the torque exerted 
by it varies with voltage and frequency 
changes in the supply, thus providing full 
compensation. 

The distance recorder is constructionally 
the same as well-known types of pyrometer 
recorders; the galvanometer movement, 
however, is constructed as outlined above. 
Each transmitter is connected by two twin 
cables to a distance recorder up to 1000 yards 
away. 


ACCURATE RECORDING INSTRUMENT 
CoMPANY, LTD. 


Included in the standard range of gauges, 
thermometers and recorders of the Accurate 
Recording Instrument Company, Ltd., Aric 
Works, Garth Road, Lower Morden, Surrey, is 
an interesting new compensated thermometer 
which the firm will be showing. This thermo- 
meter is automatically self-compensating 
for temperature or pressure variations in 
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FiG. 6—-COMPENSATED THERMOMETER 
—ACCURATE RECORDING 


the line or instrument head. It is also not 
affected in any way by head pressure varia- 
tions due to elevation or depression of the 
bulb level. 

The diagram reproduced in Fig. 6 shows 
the construction of the instrument, and makes 


‘clear the principle upon which it works. A 


pointer actuating bellows A is connected by 
capillary tubing of any required length to a 
bulb B, situated at the point where tempera- 
ture variation is to be noted. A second 
bellows C is coupled to the base of the 
actuating bellows tirough a simple compen- 
sating quadrant mechanism D. From the 
second or compensating bellows runs a 
capillary tube of simila: length, and adjoining 
that connecting the actuating bellows to 
the bulb. Sealed within the bellows, their 
tubes, and the bulb is a non-corrosive fluid. 
The two bellows with their tubes contain 
precisely the same volume of fluid. It will 
be appreciated that any change of volume of 
fluid in the two systems, brought about by 
variation in temperature, is balanced by 
equal elongation or shortening of the bellows 
through the compensating quadrant coupled 
to their bases. This compensation is such 
that no movement is registered on the pointer 
mechanism at the top of the actuating 
bellows. If, however, the volume of the fluid 
in the bulb changes with temperature varia- 
tion, this change is transmitted through the 
fluid to the actuating bellows and, without 
upsetting the balance, extends or shortens 
it to actuate the pointer mechanism. 
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As the instrument is operated by liquid 
expansion the force at the pointer end is 
particularly high, permitting the use of the 
instrument in conjunction with alarms, 
switches and control gear of various types. 

The thermometers are made in five dial 
sizes from 4in to 10in diameter, in Fahrenheit 
ranges of 300 deg. from—150 to 320 deg.; 
or Centigrade ranges of 160 deg. from—100 
to 160 deg. : 

A new design of gas recorder to be shown 
by the firm incorporates a very large bellows 
of synthetic material, which is designed to 
withstand for an indefinite period the 
chemical action which normally takes place. 
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plates, supplied with the units, can be used 
to bridge the small gap between the belts of 
adjacent units. 

Each conveyor unit is designed for a load 
capacity of 112 1b, and the length of a series 
of units having one driving cabinet is deter- 
mined by the total weight to be transported, 
the speed required and the gradient, if any. 
It is considered that one driving unit is 
generally sufficient for a conveyor assembly 
up to 42ft long. 

The driving units in the cabinets are 
standardised, with power obtained either 
from a 4 h.p. electric motor, or a 1 h.p. 
petrol engine. From the motor or engine the 





FiG. 7—7%-TON LIFTING TRUCK—COLLIS 


This instrument is made to cover a range of 
Qin to 10in of water and, although lightly 
balanced to record very small variations 
in pressure, the power available for 
actuating the recording mechanism at 
10in of water exceeds 30 lb. 


J. CoLLtis anp Sons, Lrp. 


In addition to a representative selection 
of the wide range of materials handling and 
transporting plant, J. Collis and Sons, Ltd., 
42, Regent Square, London, W.C.1, will be 
showing the “‘MotaVeyor” belt conveyor,’ 
now in production. This conveyor, as 
can be seen in the photograph reproduced 
in Fig. 8, consists of a driving cabinet 
coupled to a series of individual belt 
units. In order to vary the length of 
the conveyor line, belt units complete with 
their stands can be added or withdrawn from 
the line as required. These units are made 
in two sizes, to take belts 12in or 18in wide. 

Each of the conveying units is 6ft long, 
and has a flat steel top over which the belt 
runs between rollers set at eachend. Beneath 
the top is a centrally disposed automatic 
drift corrector under which the belt runs. 
This drift corrector keeps the belt central and 
compensates for uneven loading. Snubbing 
rollers are fitted to maintain the belt in close 
frictional contact with the driving rollers. 
The leading belt roller on each successive 
unit is driven by the end belt roller of the 
preceding unit through special couplings 
designed to snap on to the adjoining roller 
spindles. If aconveyor is used on an assembly 
line where different belt speeds are required 
at certain points, couplers of varying ratios 
can be used to give the belts of one or more 

units a higher or lower travelling speed. 
Where continuity of surface is necessary skid 


drive is transmitted to the end roller of the 
first conveyor unit through machine cut 
gearing, the ratio of which can be arranged 
according to the belt speed required. 

As an example of the many types of lifting 
trucks designed for special duties, the firm will 
be exhibiting one having a capacity of 7} tons. 
This truck, illustrated in Fig. 7, is of all- 
welded steel construction, and its platform 
or top frame is elevated by the firm’s usual 
type of hydraulic mechanism, which is 
operated by the towing handle. When it is 
required to raise a load, a pedal is depressed 
to engage the hydraulic mechanism, and the 
towing handle is worked up and down. A 
cranked extension to the lower part of the 
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handle is connected to a hydraulic plun 

and as the plunger is reciprocated by th 
handle, it draws oil from the upper part ; 
a hydraulic cylinder and forces it throu “i 
non-return valve into the lower weal ' 
the cylinder below the piston. ‘I'he viaten 
rod is connected to the reinforced fr ont cr “a 


member of the upper frame of the truck. This 
member is coupled by two pairs of links to the 
cross member of the main frame },.|ow and 


from the centre pins of these links connecting. 
rods extend rearwards to couple them to the 
pins of four more pairs of links curried op 
heavy brackets and set between the two 
frames. As the piston-rod raises :he front 
cross member of the top frame, the effort is 


distributed by the connecting-rod through 
the links over the whole of the top fr Lework 
At the same time, the load is spre: evenly 


over the main truck frame. 

When the top frame has been elevated to 
the required height, a release plunger in the 
hydraulic mechanism is automatica!|. pushed 
down by an adjustable stop. Depr-ssion of 
this plunger unseats the suction valve and 
prevents more oil being forced below the 


piston. Any further movement of the 
towing handle has no effect on the !:ydraulic 
mechanism and it can be used for its norma] 
duties. When it is required to lowcr the top 
frame with its load, depression of a pedal 


opens a discharge valve through which the 
oil below the piston flows and returns to the 
top of the cylinder. The amount the pedal 
is depressed controls the speed of descent, or, 
if required, this speed can be set according 
to requirements. 


E. BoypDELL AND Co., Lrp. 


Three Muir-Hill dumpers to be shown by E. 
Boydell and Co., Ltd., Elsinore Road, Old 
Trafford, Manchester, 16, have struck-level 
capacities of 24, 34 and 5 cubic yards. 
Each of the machines is fitted with a 
rotating driver’s seat and steering gear, to 
give two-way driving control. 

The 3$ cubic yard capacity machine, which 
is illustrated in Fig. 9, is powered by a 
six-cylinder diesel engine of 4-73 litres capa- 
city, and developing 60:5 b.h.p. at 1800 
r.p.m., the governed speed. It has a double 
reduction transmission, with a shock absorb- 
ing propeller shaft and fully floating driving 
axles. A double gear-box gives four speeds in 
either direction, and in top gear the machine, 
with the body behind, can be driven at speeds 
up to 25 m.p.h. 

Stabiliser springs are fitted to the steering 
axle, and the steering wheel brakes are 
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CONVEYOR-—COLLIS 
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The brakes of the 











Plun, araulically operated. 
a by * i wh els ven mechanically operated. 
Part off The 5 cubic yard dumper is designed for 
hrough alll ork on large scale projects in vonjunction 
Part of MM th large excavators. It is-powered with a 
16 Piston bhp. engine, having a governed speed of 
ONt Crogg 1900 r-p-™. The gear-box is arranged with 
ick, This hree spee’s for use on site with the body 
8 tO the front, aid four speeds for road travelling 
low, and oh the body behind. With standard gear 
Hecting. MM xtios, the machine is designed to climb 
2 tO the HM adients of 1 in 5 under full load in bottom 
Tied on MM gr, and 1 in 11 in second gear. Vacuum 
he two Fvo-assisted hydraulic brakes, fitted to all 
1 front ur wheels, operate with equal. efficiency 
eet is J hen the dumper is travelling in either 
rough rection. 
ewok, dinects 
oveRily A. C. Wickman, Lr. 
ated to The stand of A. C. Wickman, Ltd., of 
‘IN the IJ (oventry, will be devoted to a comprehensive 
Pushed MJ urvey of the application of “ Wimet ” 
Sion of tungsten carbide products. In addition to 
ve and @ ts now familiar applications to single and 
w the # multi-point tipped tools, milling cutters, and 
f the ff yire-drawing dies, a number of the less well- 
lraulie J {nown uses of the material are illustrated. 
ormal ## Emphasis is given to applications of tungsten 
he top Mi carbide where high resistance to wear is 
pedal #f required, and examples are given in the form 
h the § of “Wimet ” rings mounted on steel cores 
‘0 the ff for use as slitting discs for sheet steel and 
pedal @f other materials, as flattening rolls for wire, 
it, or, Mf and as reducing rolls for flat strip. 
ding The high quality of the finish obtainable 
on tungsten carbide tools is an important 
factor on the finish of the resultant product, 
and it is shown that where the materials 
vE is used for drawing dies,” rolls, &e., 
‘Old this finish permits an appreciable saving in 
eral subsequent polishing operations. - 
rds In the range of cutting tools exhibited 
ha fy there will be those designed for trepanning 
to buttons, glass and plastic materials; drills 
| and cutting tools for granite, stones and 
Lich rocks, both natural and synthetic, &c. 
< E. W. Buiss (ENGLAND), LTD. 
300 One of the three automatic presses exhibited 
ble by E. W. Bliss (England), Ltd., City Road, 
rb- Derby, has been developed specially for use 
ng in the tin-box industry. It is a strip feed 
in press, arranged with a double die for pro- 
1€, ducing two standard open-type can ends at 
ds each stroke. When ejected, these ends fall 


by gravity down chutes into a double curling 
attachment, mounted at the rear of the press. 
The rear view of a press with the curling 
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attachment can be seen in the photograph 
reproduced in Fig. 10. 

The feed mechanism of the press consists 
of four rubber suction dises, which pick up 
the top strip of metal from the stack and 
elevate it to the required height. A pair of 
hooked fingers then slides the strip from the 
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24in and 3in. Mounted on it will be the 
maker’s latest automatic double roll feed 
which feeds forward lengths of stock upto 12in. 


F. J. Epwarps, Lrp. 


A comprehensive array of sheet metal 
working machines on the stand of F. J. 





Fic. 10-AUTOMATIC STRIP 


suction discs on to the feed table, where it 
is advanced into the dies by the fingers of a 
reciprocating feed bar. An auxiliary ejecting 
mechanism discharges the scrap at the far 
side of the press. A self-contained vacuum 
pump for the strip feed is operated directly 
from the crankshaft and functions only 
when a strip is being picked up. A 
cam-operated knockout on the main slide 
can be set to eject the work early in the 
upward stroke to give the longest period 
of time for the blank to clear the die. 

An inclinable press of standard flywheel 
type, of 30 tons’ capacity, made by the firm, 
is fitted with an adjustable stroke crank- 
shaft, having a range of strokes of fin, l}in, 
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FEED PRESS—BLISS 


Edwards, Ltd., 359, Euston Road, London, 
N.W.1, will include a useful universal punch- 
ing, shearing, section cropping and notching 
machine for constructional steel work. It is 
designed for mounting either on a permanent 
foundation, or on a four-wheeled truck as 
shown in Fig. 11. The machine is driven 
by an electric motor through vee belts and 
machine cut gearing, and separate clutches 
control the punching and shearing units. 

The plate shear is set below the section 
cropper, and with it plates of unlimited size 
can be split in a series of cuts, one side of the 
plate passing along the front and the other 
along the rear of the machine. Its straight 
shear blades of hardened cast steel are 
ground with two cutting edges, and their 
ends are arranged to allow the notching of 
angle and tee sections in several operations. 
An adjustable holding device is provided to 
grip plates or flat bars firmly during the 
cutting stroke. 

The section cropper above the plate 
shears consists of two sets of blades, one for 
cropping angles and tees, and the other for 
rounds and squares. The blades for rounds 
and tees, which slide into the machine from 
the side, have openings to cut round at one 
end and square at the other. To change over 
from one section to the other, the blades are 
simply pulled out, reversed, and set back in 
position in the ram. 

Two sets of blades are used in the angle and 
tee cropping unit, one for cutting, the other 
for gripping. When the machine is set in 
motion, the two sets of gripping blades come 
together automatically to clamp that part 
of the section which lies at the rear of the 
machine, and which, after being cut, falls 
from between the cutting blades. This 
method of supporting the rear part of a section 
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during cutting gives a clean cut and avoids 
Light angle and tee sections can 
also be cut on the mitre, and an adjustable 
mitre guide can be set for any angle between 


distortion. 


45 and 90 degrees. 


The punching and notching head consists 


FiG. 11—UNIVERSAL PUNCHING, SHEARING AND 
CROPPING MACHINE—F. J. EDWARDS 


of two units. A detachable bolster and die 
holder in the punching head is designed to 
allow angle, tee, channel or joist sections to 
be punched either through web or flange. 
With the notching tool rectangular or vee 
notches of various sizes can be made in plate 
and in the flanges of tee angle, or channel 
sections in.a number of cuts. 


PNEULEC, LTD. 


A model on the stand of Pneulec, Ltd., 
Mafeking Road, Smethwick, Birmingham, 
will show the typical arrangement of one of 
the firm’s ““Hydro-Blast ’’ installations for the 
cleaning of castings in a foundry. In this 
system, the cleaning medium is in the form 
of a water and sand mixture which is pro- 
jected against the castings in a fine stream 





FIG. 12—FOUNDRY BUMPER—PNEULEC 


at a pressure of 1200 lb. The mixture 
jected through the nozzle of the cleaning 
gun consists of some twenty-five gallons of 
water per. minute, carrying with it some 
70 lb of sand. A number of advantages 
are claimed for this method of dealing 
with dirty castings straight from the foundry. 
Dust is eliminated during the cleaning pro- 
cess; the hardest and most complicated 
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reconditioned form ; 


core arbors can be recovered 


cores are quickly and thoroughly removed ; 
necessity for sand chipping is eliminated ; 
core and moulding sand is recovered in a 
and as the cores are 
washed out of the casting rods, gaggers and 
without 
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supplied from an elevated surge t 
by a booster pump working at 40 |} 
inch, which also supplies water to the cl 
cones. An inhibitor tank K is ¢, 
the high-pressure surge tank. 

In designing the new foundry 
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FiG. 13—DIAGRAM OF 


breakage or distortion ready for re-use. 

From a diagram of the system, which is 
reproduced in Fig. 13, the lay-out and 
working of a typical ‘‘ Hydro-Blast ”’ installa- 
tion can readily be followed. Clean water at 
high pressure is delivered from the pump A 
to the cleaning gun B, where it passes 
through venturi nozzles and creates a vacuum 
which sucks sand through a pipe from the 
blast sand tank C into the stream. The gun 
unit is not particularly heavy, and is mounted 
on the end of a flexible hose long enough to 
permit the operator to carry it round a 
casting of reasonable dimensions. The 
casting is set on a grating in the cleaning 
room floor. Sand is delivered immediately 
behind a removable nozzle in the gun, and 
the only abrasive wear in the unit is confined 
to this nozzle. 

During the cleaning process the water, 
together with the sand removed from the 
casting, falls through the grating floor and 
flows downwards over a vibrating screen D. 
On this screen, all 
cinders, nails and over- 
size foreign materials 
are removed from the 
mixture, and the sand 
and water drop into 
asump E below. From 
this sump, the sand 
is picked up in a 
‘ flowable ” condition 
and pumped up into 
counterflow classifiers 
F. In these classifiers 
all clay, organic 
material and predeter- 
mined fines are re- 
moved from the sand 
and pass into a sludge 
removal tank G for 
dewatering and dis- 
posal, 

Usable sand from the 
classifiers, accurately 
controllable as to grain size within close 
limits, passes into the sand blast tank C for 
re-use through the gun, also into the skip 
H, where it is drained ready for re-use in core 
and facing mixtures in the foundry. This 
recovered sand is stated to be more uniform 
in grain size and to have a higher sintering 
value than new sand. 

Water for the gun high-pressure pump is 
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** HYDRO - BLAST '*—PNEULEC 


illustrated in Fig. 12, the firm has made 
the base and the table as near the sanve size as 
possible. In it, the impact points arv spread 
over the whole area of the base and table jn 
such a way that no shocks are i:parted 
to the top of the actuating cylinder, hut are 
transmitted straight down to the foundations, 
The impact points in the strongly ribbed table 
are set well away from the top, and thiose in 
the base, which consist of machined pockets 
with a pad of special material covered by a 
steel jarring disc, are well raised. There are 
no flat surfaces inside the base on which sand 
can build up, and all slopes are toward the 
openings in the sides of the base. With 
raised impact points on the base and on the 
table, large pockets are formed in order that, 
when the table rises and falls, the velocity 
of air displacement shall be very low. 

One of the features in the design of the 
bumper is the four corner method of pro- 
viding guide and support for the table with 
necessary adjustment. In the four corners 
are machined guides which work in wear 
shoes in the base, and these shoes can be 
adjusted on to the guides quite simply to 
give level and vertical movement of the table. 
These moving parts are lubricated from one 
central point by a positive system arranged 
so that each point always receives a pre- 
determined quantity of oil each time the 
pressure system is used. A means is incor- 
porated in the machine to control the bump 
to suit variation in weight of load, even while 
the machine is operating. 


J. B. Stone anv Co., Lrp. 


A recent addition to the well-known range 
of nibbling machines made by J. B. Stone 
and Co., Ltd., Bloomfield Place, New Bond 
Street, London, W.1, is a combined tube 
contouring machine and sheet nibbler. This 
machine is designed to nibble mild steel up 
to #,in thick, or stainless steel up to }in 
thick, at a speed of 24in per minute, or in 
mild steel or ~in non-ferrous metal at a 
speed of 4lin per minute. It can be quickly 
arranged to accommodate tubes from lin 
to 4in diameter for the contouring of their 
ends. The variable stroke can be set to 
5/saiM, */s9iM Or ®/ in. 

To convert the machine for tube end con- 
touring, a@ mandrel is introduced into the 
throat as illustrated in Fig.14. This mandrel 
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Fic. 14~-NISBLER FOR TUBE END CENTERING 
—J. B. STONE 





js an adjustable support which takes the 
blow while cutting is in progress. 

For long lengths of tube an adjustable 
steady is incorporated in the front of the 
machine. In order to clear the chips, the 
mandrel is bored vertically and a clearance 
hole is slotted through its centre immediately 
under the punch. Where required, the man- 
drels can be supplied axially bored for the 
removal of chips by means of compressed 
ai. 

To guide the operator, formeis of the 
required shapes are slipped over the tube to 
be cut and secured in position by a set screw. 


Foster, YATES AND THOM, LTD. 


The large eight-daylight veneering press 
illustrated in Fig. 16, will be seen on the 
stand of Foster, Yates and Thom, Ltd., 
Blackburn. This press has a very clean and 
modern appearance, and the method which 
has been adopted for grouping all the instru- 





Fic. 15—HYDRAULIC TEST PUMP—FOSTER, 
YATES AND THOM 


ments together, with the single operating 
hand wheel on the right hand side of the 
frame makes its operation rapid and easy. 

Each of the nine 78in by 54in platens is 
made from heavy steel plate which is drilled 
for the circulation of either hot water or 
steam. When the press is in the open position 
there is a clear distance of 3in between each 
platen. The press is closed by means of 
hydraulic rams, and is designed to exert a 
pressure of 150lb per square inch over the 
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platens, equivalent to a total load of 282 tons. 
The eight hydraulic rams which are used to 
distribute the load over the platen area have 
a working pressure of 5000 lb per square inch. 
It is stated the maximum time required for 
closing the press is forty seconds. 

The circulation of the heating medium 
in the platens is so designed that there is a 
temperature variation of less than 2 degrees 
at any two points on a platen. Each platen 
is designed to take up to a maximum pressure 
of 75 lb per square inch in its circulating 
system, and this makes it possible to attain 
a temperature of up to 320 deg. Fah. with 
steam heating. 

The press, which weighs some 15 tons in 
working order, is entirely self contained and 
requires no connections other than to a 
suitable electricity supply. A motor driven, 
two-stage pump enclosed within the base 
of the machine, feeds 
the hydraulic system 
of the platen rams. 
Oil for the pump is 
supplied from an en- 
closed tank of 100 gal. 
capacity. In opera- 
tion, the first stage of 
the pump unit sup- 
plies just sufficient 
pressure to lift the 
platens into contact, 
and then the higher 
pressure is applied 
automatically and 
maintained independ- 
ently of any further 
action on the part of 
the operator. 

Illustrated in Fig. 
15 is an _ interesting 
self-contained _high- 
pressure hydraulic 
testing set which has 
been developed by the 
firm. In this set, the 
pressure system is fed 


by a _ reciprocating 
pump having three 
rams each }4in dia- 


meter and 23in stroke. 
The pump is driven 
through suitable gear- 
ing by a slip ring 
motor, and running at 
115 r.pm., has a 
capacity of 56 cubic 
inches of water per 
minute. 

A feature of the unit is that pumping is 
arranged in four stages, indicated on the 
instrument board on four dials covering 
ranges from 0 lb to 250 lb per square inch ; 
250 lb to 900 lb per square inch ; 900 Ib to 
3360 lb per square inch and 3360lb to 
5 tons per square inch. Each pressure 
range is controlled by its own handwheel, 
which is used to set a red pointer in 
the appropriate dial to the pressure to which 
testing is to be carried out. When the pres- 
sure has been determined, the pump motor 
is switched on and the pump continues 
working until that pressure is reached. Once 
the pressure is obtained, the pump auto- 
matically cuts out and the motor is switched 
off. This method of automatic control avoids 
any overloading of apparatus under test, and 
the operator is left free to proceed with other 
work. 


HoLpEN AND Hunt, Ltp. 
The 25 kVA vertical sliding head com- 


pressed air-operated spot welder, illustrated 
in Fig. 17 will be seen amongst the range 
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of universal spot welders from 5 kVA to 
40 kVA on the stand of Holden and Hunt, 
Ltd., of Old Hill, Staffs. 

In this machine pressure is applied to 
the weld and the electrodes are opened by 
compressed air, the arrangement being 
such that constant electrode pressure is 
applied independent of any alterations in 
the setting of the gap between the tips. 
In operation, once the foot switch has been 
depressed, the control circuits come into 
effect and the machine is interlocked until 
the cycle of operations has been com- 
pleted. The actual welding time period 
is set by means of a self-compensated dif- 
ferential pressure switch, which requires 
no adjustment for the various air pressures 
applied to the operating cylinder. This 
switch also-ensures that the correct pressure 
is applied to the electrode tips before heat 


FiG. 16—-VENEERING PRESS-—FOSTER, YATES AND THOM 


is applied to the weld. At the start of the 
welding cycle a dc. solenoid-operated 
air valve admits air into the top of the actuat- 
ing cylinder and simultaneously exhausts 
the air from the underside of the piston, 
a reverse flow of air takes place on the return 
stroke. 

Single spot or stitch spot welding can be 
selected as required by means of a switch 
on the control panel, the non-repeating 
mechanism obviating two or more welding 
operations being made on the same weld 
if the foot switch is held down too long. 

The machine is fitted with an electronic 
precision type of weld timer, giving a range 
of 5 to 500 cycles. Forge and “ time- 
off’? are effected by adjustable magnetic- 
pneumatic relays with air diaphragms. 
All controls are centralised on a panel at 
the side of the machine. A knob for adjust- 
ing the air supply, which is set below a 
pressure gauge on the control panel, is used 
to adjust the welding pressure between the 
electrode tips. 

An initial pressure air-operated spot 
welder being exhibited has a useful feature 
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in that a light holding pressure is applied 
to the work on the first depression of the 
foot switch, and further depression of the 
switch initiates the automatic welding 
cycle. 

The drive mechanism of one of the firm’s 
continuous spot or stitch welders is to be 
seen in the photograph reproduced in Fig. 
18. With this machine continuous spots 


FiG. 17—25-KVA AIR-OPERATED SPOT 
WELDER-—HOLDEN AND HUNT 


are welded by the operator keeping a pedal 
depressed whilst he guides the work through 
the electrode tips. The welding cycle is 
carried on continuously until the pedal is 
released. The top electrode arm is actuated 
by a variable speed geared motor, and is 
driven through a clutch and _ eccentric 


4 > nde ee 
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FIG. 18—-DRIVING MECHANISM OF STITCH 
WELDER—HOLDEN AND HUNT 


shaft. Segment commutators on the eccen- 
tric shaft are adjustable to allow precise 
timing of the welding contactor. Motion 
is applied to the arm from the eccentric 
through a spring-loaded toggle mechanism, 
which applies a heavy welding pressure 
without imposing unnecessary strain on 
the motor. The number of welding spots 
per minute is governed by the thickness 
of the material and ranges as a maximum 
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between 140 and 180 per minute when the 
machine is fitted with a single-speed motor. 
When a variable speed motor is fitted, 
an infinitely variable range of spots can 
be welded per minute. 

The normal welding gap between the top 


and bottom electrode tips is fin, and a quick- . 


lift hand lever can be used to increase this 
distance to lfin when it is required to 
insert work having up-turned flanges or 
depressions. 


ALFRED HERBERT, LTD. 


An interesting representative range of the 
various types of tools, precision measuring 
instruments and machines handled by Alfred 
Herbert, Ltd., of Coventry, will be seen 
on the stands taken by the firm. A selection 
of the machines will be demonstrated in 
operation. 

Among the machines to be seen at work 
is the useful little die-casting machine 
illustrated in Fig: 19, which is designed 
to produce zinc alloy die castings up to 
5 oz in weight. Its fixed and moving die 
plates are of solid steel and impressions can 
be cut either directly in these plates or in 
steel pads for attachment to the plates. 
The fixed half of the die is water cooled. 

The dies are closed and opened by a hand- 
operated toggle gear, which exerts a locking 
pressure of 6 tons in closing the plates. 
An injection plunger of special quality 
heat-resisting cast iron is operated by means 
of compressed air, and its working stroke 
is initiated by depression of a pedal in the 
base of the machine. With a lin diameter 
plunger, operated by air at 80 lb per square 
inch, a pressure of 1620 lb is exerted on the 
metal injected in the dies. The design of 
the plunger is such that a constant pressure 
is exerted on the molten metal as it is forced 
through the nozzle to form consistently 
uniform castings. The permanent seating 
type nozzle embodies a special feature 
which ensures that the solidified portion 
of metal in it is withdrawn in the sprue. 
Castings are automatically ejected when the 
ejector plate comes into contact with the 
back plate of the machine at the end of the 
die-opening stroke. 

A 14in stroke Daniels transfer moulding 
press, which will be shown arranged for down- 
stroke injection moulding, has a capacity of 
100 tons at 1 ton per square inch. The main 
ram and the two single-acting return rams 
are controlled by a single lever piston 
valve, to be seen on the side of the machine, 
which is illustrated in Fig. 20. The cycle 
of operations in a press of this type is now 
fairly well known. When the pressure in 
the two return cylinders is released, the 
main ram falls under gravity drawing and 
from the overhead tank through a prefiller 
valve into the cylinder. This prefiller 
valve closes automatically and oil under 
high pressure is then admitted to build 
up the pressure required for the moulding 
stroke. At the end of the moulding period, 
the control valve is automatically depressed, 
for the opening stroke and the oil in the 
cylinder returns to the tank as the return 
cylinders push the moving table up to its 
top position. 

The press has platens 20in square which, 
in the machine exhibited, are arranged for 
electric heating controlled by thermostats. 
If required, steam or gas-heated platens 
can be fitted. With steam or electric heating 
the daylight between platens is 18in, whilst 
with gas it is 12in. Hydraulic ejector gear 
is built into the machine. 

An “ Edgwick”’ type A injection moulding 
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machine for thermo-plastic materials 
a capacity of 14 oz per shot. In this machin 
the die closing is effected through a balance 





FiG. 19—DIECASTING MACHINE—A. HERBERT 


capstan wheel and the final locking and 
unlocking loads are applied by an air. 
operated toggle mechanism. The locking 


Fic. 20—100- TON TRANSFER MOULDING 


PRESS—A. HERBERT 


pressure exerted on the 12in by 10in die 
plates is 20 tons, the injection pressure being 
84 tons per square inch. 
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of Supply and Auxiliary 
Electrical Plant 


Bis announced by the Ministry of Supply 
Jain view of the shortage of electric generat- 
=, plant, plans have been made to help fac- 
‘nes supplement the mains power which will 
4, available during the next two or three 
vole Facilities are being given for the 
famufacture and sale of £10,000,000 worth of 
wgine driven generating plant, with a 
capacity of 300,000 kW, which is about 

g per cont of the country’s requirements. 
¢ of these sets will be of about 50 kW 
capacity, but others will be of varying capacities 
to 500 kW. They will be available during 
the autumn and winter of this year and pro- 
jon will continue up to 1948. Some 
-kW capacity of oil-engine driven generat- 

ing at has already been made available 
fom surplus plant and that on loan from H.M. 
and licences have also been issued 

jr imports of available plant from America, 
jum and Germany, but only small amounts 

of plant are to be expected from all these 
gurces. In view of the number of sets avail- 
able being less than the number of would- 
be purchasers, manufacturers and importers 
have agreed to accept the Ministry’s official 
jdance on the customers to whom preference 
js to be given. Preference will be given to 
those who agree to use the set not only as a 
dandby but as a continuous source of power 
throughout the working day, and those en- 
on work which is of importance and 

to the nation. Firms which desire to 

daim preference for the delivery of such 
mxiliary generating plant are asked by the 
Ministry to give full details to the Ministry’s 
Regional Controller when placing an order 
with the suppliers. The Ministry of Fuel 
and Power, it is stated, will make particular 
diorts to see that an adequate supply of suit- 
able fuel oil is available through the Petroleum 
Board for the purchasers of such generating 
gts, provided, of course, that they have 


adequate capacity. 


Federation of British Industries 


Ar the annual genera! meeting of the Federa- 
tion of British Industries, which was held on 
April 30th, Sir Frederick Bain was elected 
President of the Federation, in place of Sir 
Glive Baillieu, K.B.E., C.M.G., who retired 
after having held office for two years. In 
his speech, Sir Clive dealt with industry and 
the road ahead. He outlined the difficulties 
with which the Federation was faced with 
the advent of a Labour Government pledged 
to policies and plans involving vast structural 
changes in the industrial and economic life 
of the country. The Federation, he went on 
to say, chose to follow Lord Beaconsfield 
in recognising that in a Parliamentary demo- 
cracy of the British type, evolved over many 
centuries, the King’s Government, elected 
freely by a free people, must be carried on, 
as upon that simple truth depended at once 
the preservation of our individual liberty 
and the rule of law. In that spirit and with a 
deep sense of responsibility to industry and 
the country, the Federation had addressed 
itself to the many and varied problems which 
had confronted it. Only the future course of 
évents would reveal, Sir Clive said, the real 
quality and the worth, or reverse, of the policies 
pursued and the decisions taken. Issues had 
been dealt with as they had arisen and an 
endeavour had been made to face fundamental 
facts and to test policies and decisions by 
reference to their effect on production and 
employment. To-day we were confronted not 
only with a production problem, providing 
perhaps a testing ground for applied social 
economics, but were faced with a spiritual, 
& human, psychological problem, which must 
first be recognised and solved if we were to 
restore the material foundations of our great- 
ness as a world power and as the centre 


of the British Commonwealth of Nations. 
That problem was one of leadership, which 
enlisted for the tasks ahead the moral 
as well as the physical forces of the nation. 
Such leadership, Sir Clive continued, must 
be touched with the quality~of sacrifice, must 
be inspired by a certain bigness of soul, and a 
genuine magnanimity of outlook. It was 
not enough to tell the nation that we must 
produce more, and therefore that we must 
work harder, for exhortation palled after a 
time. The people must be convinced that the 
Government and industry were really placing 
first things first, and that at last, and let us 
hope, in time, we were re-arranging our whole 
scheme of national priorities within a pro- 
gramme which was consistent with our re- 
sources. It was his conviction and faith, he 
concluded, using words he had previously 
spoken in Cape Town, that ‘‘ Despite the dis- 
tractions of politics, the grievous legacies of 
the war, the calamities of nature, and it might 
be here added the irresponsibilities and in- 
discipline of certain sections of labour, it was 
the love of their land, their love of freedom, 
that would enable the people of Britain to 
fight their way through to recovery, however 
long that road might be, that would enable 
Britain to remain the centre and inspiration 
of the British Commonwealth, and to main- 
tain her place in the van of the United Nations 
in establishing the rule of law throughout the 
world.” 


The Late Sir Ernest Jardine, Bart. 


THE recent death of Sir Ernest Jardine, Bart., 
at his home, ‘‘ Gwedon,” Clumber Crescent 
South, The Park, Nottingham, on Saturday, 
April 26th, at the age of eighty-seven, will be 
deeply regretted in engineering circles in the 
Midland area, where he played a prominent part 
in industry. He was born in Nottingham and 
was educated at Tudor House School, Notting- 
ham, and at the Lycée Imperial, St. Omer, 
France. On completing his training he returned 
to Nottingham, and at the age of nineteen he 
was practically managing his father’s business 
as a lace machine manufacturer. He lived to 
see the business grow, and before he retired he 
was controlling not only four factories in 
Nottingham, but others at Draycott, Derby and 
Newark. In 1924 Sir Ernest became pro- 
prietor of the Barlock Typewriter Company, 
Ltd., and he established that business at 
Basford, Nottingham. For a long period he 
took a keen interest in the improvement of the 
Trent waterway and was for many years 
chairman of the Trent Navigation Company, 
Ltd. He also took an active part in the 
development of Colwick Estates, and was the 
chairman and the honorary managing direc- 
tor of the development company. He was 
chairman of Home-Grown Sugar, Ltd., a 
pioneer company in establishing the beet 
sugar industry in this country, whose factory 
was built at Kelham, near Newark. Sir Ernest 
was a Governor of the Nottingham High 
School, and he founded honours prizes in the 
secondary schools for best service and for good 
work in wood and metal. He was a Past- 
President of the Nottingham Chamber of 
Commerce. He received the award of the 
Chevalier de la Legion d’Honneur for the help 
he gave in re-establishing the French lace 
industry after the 1914-1918 war. In recog- 
nition of his many services to Nottingham and 
district Sir Ernest was created a baronet in 
1919. He is succeeded by his only son, Lieut.- 
Colonel John Jardine. 


Improvement of Blast-Furnace 
Performance 


A STATEMENT issued by the British Iron and 
Steel Research Association says that the major 
engineering task before the iron and _ steel 
industry in this country at the present time is 
that of raising the standard of all blast-furnace 
installations to the high level set by the most 


modern installations. In the main, this end is 
principally achieved by the reconstruction 
of the older plants. Improvement in the 
engineering of blast-furnace plant, however, 
goes further, and the British Iron and Steel 
Research Association is now engaged in studying 
some of the varying engineering problems 
which arise from proposed new methods of 
blast-furnace operation. One aspect of this 
work, which has now reached the stage of 
detailed practical study, is the adoption of the 
compensated charging system, which has been 
put forward by Dr. H. L. Saunders, the head 
of the Association’s Iron Making Division. A 
committee is being set up by the Plant Engi- 
neering Division of the Association to study this 
particular problem from the engineering point 
of view, along with other possible advances in 
engineering technique applied to blast-furnace 
plant. The committee will work in consultation 
with some of the principal manufacturers of 
blast-furnace plant. Among the various prob- 
lems which may also be considered is the possi- 
bility of measuring external stresses in furnace 
structures and relating the measurements to 
the internal conditions of the furnace. 


An International Housing and Town 
Planning Exhibition 

UNDER the style of “‘ The Thirteen Nations 
Plan for Better Living,” an interesting exhibi- 
tion of plans arranged by Mr. H. J. Spiwak for 
the International Federation for Housing and 
Town Planning, of 13, Suffolk Street, Hay- 
market, London, S.W.1, was opened at the 
Institution of Civil Engineers, Great George 
Street, Westminster, on Tuesday, May 6th, by 
Mr. Silkin, the Minister for Town and Country 
Planning. Planning and housing projects have 
been contributed by Australia, Belgium, Den- 
mark, Greece, the Netherlands, New Zealand, 
Norway, Poland, Sweden, Switzerland, the 
United Kingdom and the United States of 
America. The exhibition will remain open until 
May 24th, from 10 a.m. to 6 p.m. weekdays, and 
until 9 p.m. on Tuesdays and Fridays, and 
admission is free. The British section includes 
the Greater London Plan, and there are also 
exhibits by the London Housing Association 
and the Town and Country Planning Associa- 
tion. The Netherlands exhibit consists of a 
large model of Rotterdam, showing the bound- 
aries of the fire and the proposals for new con- 
struction. Other Dutch sections are devoted to 
new building proposals for Arnhem, Amsterdam 
and Rotterdam. Sweden shows a number of 
the latest building proposals for parts of Stock- 
holm and its suburbs, while Poland is repre- 
sented by several plans of Warsaw reconstruc- 
tion and studies for the rebuilding of the ports, 
towns and cities on the Bay of Gdansk and 
Gdynia. Norway exhibits drawings for the 
rebuilding of Hammerfest and Kristensund, 
and Greece is represented by plans for the 
rebuilding of Athens, the Pireeus and the re- 
development of Corfu. There is a compre- 
hensive Swiss exhibit, which includes town 
planning studies for Berne, Geneva and Basle, 
and some photographs cf wooden emergency 
buildings and furnishings. American planning 
is illustrated by a series of drawings prepared 
by the City Planning Commission of Los 
Angeles, California, which show long-term 
town planning and the development of Santa 
Monica Bay, including the construction of a 
harbour for yachts. Australia and New 
Zealand also have sections, while Belgium is 
represented by studies for the rebuilding of the 
city of Liége. There is no French section. 
Many of the exhibits were originally shown in 
connection with the congress held at Hastings 
last year by the International Federation. for 
Housing and Town Planning. They have 
already been displayed in Paris, and the London 
exhibition is sponsored by the Institution of 
Civil Engineers, the Institution of Municipal 
Engineers, the Town and Country Planning 
Association and the Town Planning Institute. 
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Sazillism: Its Origin oil Evolution 


By S. LELIAVSKY BEY 
No. Il—(Continued from page 376, May 2nd) 


5.—JACOBSEN’S AND JONSON’S METHODS 


| later and more recent years, following 
the publication of Richardson’s and Wolf’s 
papers, the curvilinear stress distribution 
in the foundations of dams became the 
focal point of much attention on the part 
of many prominent engineers and analysts, 
such as Professors Resal, Vogt, and many 
others. As we cannot deal here with all 
their investigations in detail, it seems 
preferable to mention a few only among 
them which, whilst not necessarily the 
most successful ones, may, nevertheless, 
help to create a broad, general outlook 
on the problem. As an interesting instance 
an attempt made by B. E. Jacobsen to 
apply to this problem the so-called “ Ritz 
method ’’® may be quoted. 
Take any arbitrarily selected function 
Ny=f (x,y, @-5,c¢ . . .) 

in which n,, x and y represent, as_ before, 
the normal stress on horizontal planes and 
the Cartesian co-ordinates of the point, 
while a, b,c... are a number of parameters. 
It is particularly stressed that the choice 














the equations we determine the unknown 
parameters. The values thus obtained can 
then reasonably be considered as the best 
that could eventually be used, in combina- 
tion with the arbitrarily selected function f. 
But it is evident that the weight of the whole 
method, as a practical or theoretical solution 
of the stress problem, will be dependent 
upon the choice of that basic function ; 
should it happen, for instance, that by chance 
or intention the adopted equation describes 
truly, or approximates to, the stress con- 
ditions in a given particular case or type of 
structure we would then possess a service- 
able solution, capable of being used with 
advantage in practice and theory. That, 
indeed, appears to have happened with 
Professor Ritz when he applied his method 
in connection with the buttresses of an 
arch dam®; but it does not by any means 
follow that the same would also be true 
for any other function or for any other 
class of structural type; in fact, had this 
been so, then by an adroit selection of the 
function f, we might have been able to find 
any @ priori selected stress intensity in 
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Note.—Stresses shown in pounds per square inch; in section 100ft below storage 
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level, in a triangular dam ; tana = 0-645; 


FiG. 6-DIAGRAMS OF STRESSES CALCULATED 


of the fundamental function, f, is thoroughly 
unrestricted ; that is to say, we are abso- 
lutely free to use any form of equation the 
flight of our mathematical imagination is 
capable of conceiving. 

The procedure is, then, as follows: 
from the boundary conditions—such, for 
instance, as the intensity, character and 
distribution of the loading. fixation con- 
ditions, &c.—we determine two other com- 
ponents of the stress (the normal stress on 
vertical planes, »,, and the shearing stress, 
t,=t,) and a certain number of para- 
meters, say a, 6, ...c. The remaining 
parameters, f, g, . . ., &c., are then found 
from the principle of least work, a principle 
which, for some authors at least, has come 
to have a metaphysical, transcendental 
interpretation rather than remaining a 
simple mathematical and therefore conven- 
tional theorem. 

The symbolical transcription of the solu- 
tion is :-— 

dT /df=0 dT /dg=0 
in which 7’ is the internal work of the elastic 


strain : 
r=126f [ [{(n%s+ny2/2 
—(nz-+ny)?/2m+1+t)} dy.da.dz 
G being the modulus of rigidity and m 
the ratio of Poisson, so that 
G=mE/Am+1) 
Performing the integration and solving 





8“ Stresses in Gravity Dams by Principle of Least 
Work,” “‘ Trans.”’ Am. Soc. Civ. Eng., Vol. XCVI, (1932). 





+ means extension -— means compression. 


BY JACOBSEN’S AND SAZILLY-LEVY METHODS 


the structural element for which by the 
conditions of the problem the stress analysis 
was required to be carried out 

The fact, therefore, that Mr. Jacobsen, 
without more ado, assumes the function 

ny=Ay+Brt+C x*/yt+F 23/y? 

as the basis of his solution, robs its results 
(an instance of which is reproduced in Fig. 
6) of their material significance. Credit 
is, nevertheless, due to him for having raised 
@ most interesting point, and thereby 
initiated a rather illuminating discussion on 
the subject. 

It was, for instance, shown that Sazilly’s 
linear stress distribution was another solu- 
tion satisfying the basic equations of the 
method of Ritz; so that even from this 
rather far-fetched standpoint, there seemed 
to be scarcely any advantage in using Jacob- 
sen’s curves in preference to a principle which, 
with the exception of a restricted zone in 
close vicinity to the foundations, satisfied 
both practical and theoretical requirements. 

Another obvious fact which also attracted 
some attention was that the basic equa- 
tion v4F=0 supplied another instance to 
which the Ritz method was applicable. 
This was, possibly, the most instructive 
point of the whole discussion, as it led to a 
rather picturesque demonstration of the 
limitations of the method ; for let us imagine 
a net of very small squares traced upon 
the profile of a dam (see Fig. 7) and let us 
suppose that their number increases inde- 








%* Transaction,’’ Am. Soc. C.E., Vol. LXX XVII (1924). 
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finitely so that the squares 
become infinitesimal pcm of oe Wve 
then, after the elastic deformation ; 
taken place, these squares though defor 
must, nevertheless, remain in contact ~ 
each other (as shown in Sketch (b) Fig. 7 
without either separating or overla ~ 
thus forming a continuous and plain Be 
This is the physical interpretatiog of th. 
formula v4F=0 and the basic differentia} 
equations from which it is derived, 5, 
long as the stresses satisfy these equations, 
the deformation of the elastic material 
occurs in such a manner that all iis infinite. 


simal squares remain contiguous, as in (6): 
but any departure from that formula 
necessarily results in breaking the figure 
as shown schematically in Sketch (0). 


Therefore provided the material does not 
fail or exceed the elastic limit, the stress 
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FiG. 7—-INTERPRETATION OF COMPATIBILITY 
EQUATION 


must of necessity satisfy the “‘ compatibility 
equation” v‘F=0, which plays in this 
case the same role as that of the “ equation 
of continuity” in hydraulics and hydro. 
dynamics. 

This is a very clear and simple way of 
showing diagrammatically that whatever 
method is suggested for solving an elastic 
problem it must comply either strictly or 
approximately with the formula v‘F=0, 
and all the other differential equations of 
the elastic solid; and, therefore, the mere 
fact that the criterion of least energy is 
satisfied cannot be taken as unimpeachable 
evidence supporting the principle of a stress 


analysis—whatever the latter may be. On 
the other hand, any analytical system 
conforming with the equation v‘F=0 


will automatically fall into the group of 
solutions to which the Ritz method is 
applicable, because this formula will in 
itself ensure not only a minimum but a 
minimum minimorum energy. 

Looking at the whole discussion from 
another angle, one is perbaps surprised to 
observe that a rather obvious lapsus became 
the centre of so much genuine interest 
on the part of advanced elements of engineer- 
ing opinion. It might possibly be an instance 
of what may be described as “‘ the hypnotic 
effect of scientific terminology.” In fact, 
there is no doubt that even in scientific 
controversies terminology can sometimes 
play a rather important part; for certain 
terms are apt to convey, either phonetically 
or by logical implication, a hidden meaning 
which depending on the cae concerned 
may almost subconsciously enhance or 
minimise the weight and importance of the 
subject treated, and may either strengthen 
or reduce to a mere coincidence the argu- 
mentative chain substantiating a technical 
or scientific point. Thus, for instance, 
the words “Ritz method” which were 
extensively quoted throughout the whole 
discussion on Mr. Jacobsen’s paper, undoub- 
tedly carried weight, and somehow inspired 
confidence. It appeared, therefore, only 
natural to extend the application of the 
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shod to @ new field. It was, indeed, a 
i ifo solution which had been applied— 
very successfully applied in one par- 
jjeular 088°. But that fact did not necessarily 
+ the use of the word “ method,” 
yhich, in its academic sense, implied that 
the soope of application of the solution 
exoooded by far the particular calculation 
in question. The writer wishes, however, 
emphasise that these remarks are by no 
means directed at either the brilliance of 
the solution or at the eminent professor, 
its author, though he thinks it advisable 
io issue @ Warning against blindly following 
the same path in various other branches of 
dlastic analysis; unless, of course, specific 
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FiG. 8—-SKETCHES 


material evidence is supplied corroborating 
numerically the obtained results, in which 
case the method and its results would fall 
into the class of empirical or semi-empirical 
solutions. 

We are now going to consider another 
instance illustrating the variety of the efforts 
which have been made towards the solution 
of the dam foundation elastic problem ; 
namely, we will concisely describe the method 
of Mr. Fredric Jonson.!® 

Here, again, we deal chiefly with theory, 
since the intensity of the unit stress is 
calculated from as many as twenty-nine 
independent parameters, in itself a rather 
arduous problem, to say nothing of the 
mountain of preliminary operations to be 
performed in order to obtain the numerical 
values of these parameters. This investiga- 
tion must, therefore, be classified as belong- 
ing to a group of theoretical attempts, 
aiming at a general solution, and not as a 
practical method suitable for everyday 
use in the drawing office. 

The characteristic aspect of this method 
that particularly deserves mention lies in 
its attitude towards the Sazilly-Levy theory ; 
for while Jacobsen aimed at upsetting this 
theory and replacing it by his own solution, 
Jonson derives his results from the fact 
that the theory in question is capable of 
being applied not only to the ideal triangular 
dam for which it had originally been deve- 
loped, but to the space beyond this dam as 
well ; provided, of course, this space possesses 
the same elastic properties as those of the 
material of the ideal dam. 

To explain this apparently paradoxical 





10** Stresses in Triangular Dams,’’ First Congress of 
Large Dams. 
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conclusion, we imagine an elastic slab of any 
arbitrarily selected shape, for instance, as 
shown in Fig. 8(a). Then, should the 
“boundary conditions” imposed by Levy 
be satisfied for two intersecting straight 
lines, such as A B and C D in the drawing, 
the stresses in any chosen point m of the 
slab could be calculated from Levy’s 
equations :— 
ny=v(y—2)— p(y — 2x) = 1+ 3y—0+ 3x 
ne=py=Y ) - 
t=prz=2 
in which v is taken by Jonson to be 2-3 
and p=1-0. In particular, these equations 
would also apply to the slab delimited at 
one end by the polygon D A C B E (see 


1) 
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ILLUSTRATING JONSON’S METHOD 


Fig. 8(6)) and extending to infinity in 
the other direction. 

Now, according to formule (1) the stresses 
on D A and B C are ny=1-3V2—0-32, 
and t=z, whereas their true values are 
supposed to be :— 

Stresseson DA... ny=V2 --. t=0 
Stresses on BC ...my=0 ...t=0 
The differences are, therefore, as follows :— 


for the length DA... N= 
0-AV2—xz)... t=2 2 

for the length BC .. . ny= (2) 
1-3V24+0-3¢ ... t=a 
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Jonson’s solution consists in superposing, 
over and above Levy’s stresses, a system 
of additional stresses produced in the elastic 
slabs by the loads (2). The advantage of 
the method is that we deal here with “ sur- 
face’ forces only, whilst in the usual cal- 
culation we have to consider both the water- 
load which is supposed to be “surface 
force ” and the structural weight which is a 
“body force.” When Airy’s functions 
are used, this advantage might be of sub- 
stantial importance. Apart from this par- 
ticular point, Jonson’s calculation is similar 
to some extent to that of Wolf. Secondary 
stresses derived from Airy’s functions are 
introduced, the integration constants appear- 
ing in these functions being considered as 
parameters. 

An ideal system of such parameters 
satisfying all the conditions of the problem 
is impossible, and, therefore, using the 
least squares method a combination of 
parameters is obtained giving a minimum 
of errors. It will be realised, in this con- 
nection, that had the lines D A and B C 
been extended to infinity, as they are actually 
supposed to be, this sum could never have 
been finite; Jonson assumes, therefore, 
that the rock in the foundation does not 
extend beyond D on the left and E on the 
right. The loads applied beyond these 
limits are thus neglected by him, as 
producing no noticeable effect on the stress 
distribution in the main body of the dam. 

The type of Airy’s function used in this 
computation gives continuous stresses in 
all points except at the origin; and as it 
is @ priori assumed by Jonson that in the 
three points A, B and C the stress distribu- 
tion cannot be continuous, the state of 
stress in the dam cannot be expressed by 
one function but by a superposition of three 
functions, having their origins in the respec- 
tive corners (see Fig. 8(c)). This, of 
course, makes the analysis still more involved, 
so that it becomes rather difficult to trace 
the individual effects of the numerous 
assumptions and factors affecting the cal- 
culation and the character of the stiess 
distribution resulting therefrom. 

Jonson states in his paper that his results 
(which are shown in Fig. 8(d)) do not 
agree with the experiments of Wilson and 
Gore and suggests that this might possibly 
be due to the difference in the water-load 
assumptions. Broadly speaking, the prin- 
ciple embodied in this solution seems to 
be more interesting than the final results 
obtained. 


(To be continued) 


The British Industries Fair 


No. Il—(Continued from page 374, May 2nd) 


We continue in this article and in the 
second Supplement herewith our descrip- 
tion of exhibits at Castle Bromwich, 
Birmingham. 


BaBcoock AND WIiLcox, Lip. 


A complete section of a Babeock-Detroit 
“‘ Roto Grate’ stoker with a foreshortened 
grate is one of the principal exhibits on the 
stand taken by Babcock and Wilcox, Ltd., 
Babcock House, Farringdon Street, London, 
E.C.4. In Fig. 9 we illustrate a typical 
stoker of this design intended for a boiler of 
60,000 lb per hour evaporation. The photo- 
graph reproduced in Fig. 10 shows the front 
of such a unit, whilst the cross-sectional 


drawing Fig. 8 shows the arrangement of 
the feeder unit. 

In these stokers fuel is delivered into the 
combustion chamber by a series of feeder 
units disposed across the furnace width. 
These feeders are set at a height sufficient to 
enable the trajectory of fuel thrown by a 
rotor to be adjusted so that the coal is evenly 
distributed on to the grate and reaches as far 
as its rear end. As the fuel is thrown across 
the furnace particles fine enough for burning 
ignite as they pass into the flame and burn 
out in suspension. A high proportion of the 
total weight of the fuel, however, ignites on 
contact with the active fuel bed and burns 
out on the grate. Every part of the grate 
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is active and is supplied with coal and air at 
a uniform rate. In normal operation the 
active fuel bed is about lin thick with fresh 
green coal continually arriving on to the 
flaming layer of partly burnt coal. As the 
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Fuel Control 
Link 
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FIG. 8-SECTION THROUGH STOKER FEEDER UNIT—BABCOCK 


combustion process takes place at the fuel 
bed surface, the ashes remain below the fuel 
and both the grate surface and the ash are 
maintained substantially at the temperature 
of the incoming air for combustion. This 
arrangement is to eliminate any tendency 
to clinkering, even if the fusion temperature 
of the ash is as low as 2000 deg. Fah. Once 
a thin layer of ash has been deposited on the 
grate bars danger from overheating is 
avoided, as the incoming air determines the 
metal temperature of the grate. 

The feeder unit of the stoker incorporates 
a reciprocating fuel pusher plate, on to which 
the coal is fed at a controlled rate from the 
hopper above. Fuel falls from this plate on 
to a distributor plate, over which it spills on 
to the rapidly revolving curved blades of a 
rotor. The rotor is mounted on a main 
driving shaft, which is carried in water- 
cooled bearings. As the fuel is struck by the 
blades it takes a trajectory which may be 
adjusted by variation of the rotor speed 
or by resetting the position of the fuel 
distributor plate. The rate of fuel feed 
is regulated by changing the length of the 
pusher plate stroke, which in turn is effected 
by changing the angle of the feed shaft. 

The grate has been developed to obtain 
constant fuel bed conditions and continuous 
‘ash discharge with coals having widely 
varying ash contents and characteristics. 
It is built in a number of sections, each of 
‘which has its own feeder unit. The grate 
travels from the rear of the furnace to the 
front, the ash being finally discharged over 
the front end into the ashpit. 

Each section of grate consists of two end- 
less “chains carrying transverse grate bars, 
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the ends of which rest on intermediate rails 

and at the extreme sides on the frame of the 

grate. The bars lie flat to form the active 

grate area and air is admitted through 

rows of small venturi nozzles in each bar. 
Normally the grate 
speed is adjusted so 
that the ash is deliver- 
ed between 4in and 
6in thick at the front 
of the stoker, and a 
variable-speed —- gear 
having a range of 
approximately 6 to 1 
is provided to make 
this possible with 
varying rates of firing 
and ash content. 


What is known as 
the “ Roto Stoker ”’ is 
also being made. This 
stoker, which has a 
similar fuel feeder unit, 

Fuel Pushing has either a hand or a 
Plate mechanically operated 
Distribution dumping grate. It is 
Plate employed mainly for 
moderate-sized indus- 
trial installations 
where space is avail- 
able for the provision 
of ashhoppers below 
the grate. The ash 
content of the coal 
be burned deter- 
mines the size of the 
boiler suitable for use 
with this type of 
dumping grate. It is 
stated that if the coal 
is of high quality a 
satisfactory  installa- 
R tion can be designed 
for 75,000 lb to 
100,000 Ib per hour 
evaporation. If, how- 
ever, the ash content of the fuel is 
between 10 and 15 per cent it is considered 
advisable to limit the output of the boiler to 
less than 50,0001b per hour, in order to 
avoid need for more frequent dumping of 
ashes. 
Some of the products of Edwin Danks 
(Oldbury), Ltd., are to be seen upon this 
stand, and amongst them is a new design of 
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boltless door for use on pressure and Vacuy 
m 


yessels. The doors, which are known Unde 
the name of ‘‘ Quick Seal,” are made entire. 
be fitted to wd 


of mild steel and can 


FiG. 10—-FEEDER UNIT CONTROLS—BABCOCK 


type of vessel that calls for quick-opening 
doors. They can be operated under interna] 
pressure, vacuum and _ pressure-vacuum; 
vessels working from atmospheric pressure 


Fic. 11—‘* QuiCcK SEAL” BOLTLESS DOOR 
—DANKS 


up to 250 lb per square inch have™~already 
been fitted with doors of this type. ~ 

The design is relatively simple, as can be 
seen from the photograph reproduced in 


Fic. 9—** ROTOGRATE "’.. STOKER—BABCOCK 





say 9 


fig. il. 
yanulat 
guter : c 
P posit 
‘ the V 
ing js I 
van 
short ra 
ng stat 
on =" 
the fae 
the lid 
joint. 


A mi 
design ! 


Type 


No. 


O01 


Rev M 
has b 
develo 
interes 
the ¢ 
miniat 
the «| 

“ E 
stand: 
jin d 
to be 
factu 
less t] 
any | 
7000 
ment 
sions 
sizes 
two | 


mod 
hap 
cons 
wip! 
plia 

I 
the 
ortl 





1947 


actu 
Under 
ntirely 


0 any 


CK 


hing 
rnal 
mm; 





ly 


ve 












jig. 1. On the door itself is a loose 
youl ring, having tongues round its 
water circumference, which mate with 
out 


ing tongues formed on-the shell ring 
i the vessel. When the door is closed the 
ring js rotated a few degrees by means of a 
jandwhee! , the pinion of which moves a 
port rack on the ring, the lid proper remain- 
ing stationary. Opening and closing of the 
door is effected in a few seconds and 
the fact that it is not necessary to rotate 
ihe lid avoids wear taking place on the 
joint. 
Rev Morors, Lrp. 
A miniature electric motor of unorthodox 
esign is being exhibited for the first time by 
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Type A, B, C, Speed, | Weight, 
No. |mm.}mm.}mm.| Volts. | r.p.m. | grms. 
001 5 | 5 0-8 | l- “as "7000 ; y 
240 22 | 14 | 1-6 | 3to4 5000 21 
0 | 301 19 | 3-2|6to12| 4000 | 84 
440 | 38 | 35 | 3-2 | 6 to 24 4000 161 





FiG. 12—RANGE OF ‘*‘ELECTROTORS"’ 
—REV MOTORS 


Rev Motors, Ltd., Bolton, the company which 
has been established for the purpose of 
developing and manufacturing this unusually 
interesting product. To distinguish it from 
the conventional electric motor, the new 
miniature motor is known by its makers as 
the “ electrotor.”’ 

“ Electrotors ” are made at present in four 
standard sizes, and the smallest unit is only 
jin diameter by ~;in wide. This is believed 
to be the smallest electric motor to be manu- 
factured commercially anywhere. Weighing 
less than ?/,, ounce, this unit is operated from 
any 14 V source of direct current, runs at 
7000 r.p.m., and is suitable for special instru- 
ment drives. In Fig. 12 the principal dimen- 
sions and particulars of the four standard 
sizes are summarised. Typical uses for the 
two intermediate sizes are for driving toys, 












Ss Wa 





j 


t] Seecgpeck : 
WSs | 
EWES 


SSS 





N 


f 


‘ 
My 


N 
S 





“THE ENGINEER” 


FiG. 13—SECTIONAL AND EXPLODED VIEW OF 


models, fans, &c.; the largest size has per- 
haps a somewhat wider application and is 
considered to be suitable for wind-screen 
wipers, cameras, projectors, domestic ap- 
pliances, and similar uses. 

In conception, design and construction, 
the “‘electrotor ” differs radically from the 
orthodox electric motor. As will be seen 
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from Fig. 13, the ‘“ electrotor ” consists es- 
sentially of the following components: a 
permanent ring magnet K,a gap-ring arma- 
ture winding F, mounted on a bobbin H 
and spindle J. Integral with each of the end 
plates B is a contact A. The shell of the 
unit is covered by plastic tape C which is 
held in place by two securing clips D. 

There is no commutator; instead, the 
edges of the winding F are bared and the 
contacts A serve the purpose of brushgear 
by bearing directly upon these edges. The 
winding has an iron wire core G of high 
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is extremely important, and considerable re- 
search has been devoted to the establish- 
ment of the exact dimensions necessary to 
give the required torque, consumption and 
efficiency. 

As rotation continues (Fig. 1l4c) the 
N pole of the winding loses its end concentra- 
tion and the flux density becomes more 
evenly distributed between the end and the 
contact point, and eventually is concen- 
trated at the contact point ; conversely, the 
flux density of the S pole of the winding 
becomes progressively concentrated at the 





Energised and Permanent Polarity Shown - W.8. 
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Induced Polarity Shown - n.s. 


FiG. 14—-THEORY OF ‘‘ ELECTROTORS'’—REV MOTORS 


permeability encased in an_ insulating 
coat upon which several layers of double 
nylon-covered copper wire are wound in such 
a way that current flowing between the 
contacts energises all the layers of the wind- 
ing. Since the field system consists of a 
permanent magnet, all field windings are 
eliminated, and this fact contributes sub- 
stantially to the compactness of the finished 
“electrotor,” as is apparent from the sec- 
tional view shown in Fig. 13. 

To understand the theory of operation, 
consider first the condition when no current 
is flowing and the gap in the winding is 
adjacent to the S pole of the permanent 
magnet (Fig. 14a). Both ends of the 
armature core have induced N polarity and 
the peripheral centre of the core (which is 
adjacent to the N pole of the magnet) has 
induced S polarity. 

When the current is applied through the 
contacts marked + and — (Fig. 14)) , the 
winding becomes, in effect, a horse-shoe 
electro-magnet with polarity between the 
points of contact of the contacts and the 
ends of the core (but with concentrated 
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polarity at its ends), the end nearest the 
positive contact being a strengthened N pole, 
and that nearest the negative contact an S 
pole of reduced strength. Consequently, the 
N pole is attracted to and the S pole repelled 
by the S pole of the magnet and rotation 
ensues, the effective torque depending upon 
the width of the gap. Evidently this width 





end of the core, consequently there is a strong 
attraction to the poles of the magnet (as 
indicated by the straight arrows in Fig. 14c) 
resulting in increased torque. 

The next stage to be considered is shown at 
(d), Fig. 14, when both ends of the gap are 
under the negative contact and have there- 
fore strong S polarity. Similarly, the peri- 
pheral centre of the core (which is under the 
positive contact) has strong N polarity. 
Rotation therefore continues. 

The final stage occurs immediately after 
the gap has passed the negative contact 
(Fig. 14e). The N pole of the armature is 
now concentrated under the positive con- 
tact, the terminal energised polarity being 
cancelled by the S polarity induced by the 
magnet. Consequently, the point of flux 
concentration is attracted to the S pole of 
the magnet. The trailing end of the arma- 
ture (that is, the end under the negative 
contact) has strong S polar concentration and 
is therefore strongly attracted to the N pole 
of the magnet. 

It is evident, therefore, that at two stages 
in the cycle, flux concentration at one or 
other of the ends of the winding is utilised to 
give an additional surge of torque, and the 
whole cycle is balanced by the constant 
variation in the distribution of flux density. 

(To be continued) 





Canadian Strip Mill Purchase 


Noranpa Mrvnes, Ltd. has purchased 
from War Assets Corporation the plant known 
as the Canada Strip Mills at Montreal East. A 
new company, Noranda Copper and Brass, Ltd., 
is being formed to take over and operate the 
plant. Bridgeport Brass Company, of Bridge- 
port, Connecticut, for over eighty years a 
leader in the brass industry in the United 
States, is associated with Noranda Mines in the 
operation of the new company. While opera- 
tions on a limited scale have already begun, it 
will take some time to adapt the plant, which 
was built for the production of brass strip for 
munitions purposes, to the production of com- 
mercial copper and brass products. Purchase 
and installation of modern equipment is being 
proceeded with as rapidly as possible. Its 
situation, close to a supply of copper and at the 
head of tidewater navigation, has distinct 
advantages. It is planned to produce a com- 
plete line of copper and brass mill products. 
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Stress Concentration 
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and Fatigue Failures” 


By PROFESSOR 8S. TIMOSHENKOt 
No. I 


HE elementary formule for stress calcula- 
tion are usually derived on the assumption 
that we are dealing with prismatical bars of 
considerable length and calculating 
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FiG. 1—-LOCOMOTIVE WHEEL PRESSED ON 
AXLE 


stresses at large distances from the points of 
application of concentrated forces. Only 
under such conditions are our usual beam 
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For lin specimens, rollers 1-42in diameter and 0- 


at feed equivalent to 60 threads per inch. 


threads per inch. 


0:14 O16 0 
Distance Below Surface in Inches 





Distance Below Surface in Inches R 


such parts, we cannot obtain stresses with a 
sufficient accuracy, and we have to use large 
factors of safety and obtain very often heavy 
uneconomical proportions. 

A more satisfactory design can be obtained 
only on the basis of a refined stress analysis 
and a more detailed study of mechanical pro- 
perties of material. There are cases where 
stresses can be analysed by using the mathe- 
matical methods of the theory of elasticity. 
But very often the problem is too compli- 
cated to be treated theoretically, and recourse 
must be made to experimental stress analysis. 
The experimental investigation of stress dis- 
tribution is now widely used in engineering, 
and ‘has proved very useful in determining 
peak stresses at the points of abrupt changes 
in cross-sectional dimensions of machine 
parts. 

When, for a specific case, the factor of 
stress concentration is determined by a 
theoretical formula cr by experiment, the 
question arises, How must this factor be used 
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3lin contour radius 
For 2in specimens, rollers 
2-92in diameter and 0-63in contour radius at feed equivalent to 60 


in practical design ? 
In what proportion is 








Specimen | Roller | 





diameter, pressure, — ees 
inches. | Ib. Numeral. 
f 0 140 
212 | 172 
l ea 1,125 | 205 
| 1,600 | 215 
{ 2,170 225 
/ 0 153 
{ 600 177 
2 1,200 187 
2,460 199 
{ 4,500 | 216 


| 6,380 230 


Vickers hardness. 


the machine _ part 
weakened by the stress 
concentration? The 
answers depend on the 


| Per cent. 


100 kind of material and 
115 on the character of the 
| 137 
144 acting forces. If we 
| 151 have ductile material, 
7 a. > such as_ structural 
| - steel, and the forces 
| 130 are acting statically, 
| bal we can disregard the 
| " stress concentration, 





FiG. 2—HARDNESS CURVES FOR SURFACE - ROLLED 


SPECIMENS 


formula and torsion formula accurate enough. 
In machine design we usually encounter more 
intricate problems of stress analysis. Machine 
parts very often have complicated shapes, 
with abrupt changes in cross section. If we 
apply elementary stress formule in designing 





* Institution of Mechanical Engineers, April 25th, 
James Watt Lecture. Abstract. 


+ Professor Emeritus of Theoretical and Applied 
Mechanics, Stanford University, California, U.S.A. 


The peak stress may 
produce some yielding 
of metal, but this 
yielding will be of local character. The 
stress usually ‘evens up” and does not 
represent any danger under static condition. 

Very different conditions exist when a 
machine part is subjected to cyclical reversal 
of forces. We have to consider, in this case, 
the fatigue of metal. The fatigue crack may 
begin at stress below the yield point of the 
material, and a full effect of the peak stress 
may be expected. The first experiments in 
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FIG. 3—RESIDUAL STRESSES 
FULL-SIZE CRANK PINS 
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fatigue with stress concentration were 
on comparatively small size specimens Th 
the 
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@ 
A. Axle, 9$in diameter, mounted between |) ihe centre, 
Lathe speed, 27 r.p.m.; feed */s9in per revolution . 
Valve oil used between rollers and axle during rollin 
B. Rollers, 10in diameter ; contour, 1 }in lius: 
sure, 18,500 lb. >: ee 
C. Roller, 10in diameter; contour, 5in : 183 pres 
sure, 21,000 Ib. a 
}). Support here on compound rest or « slide of 
lathe so that rollers may be moved Jou tudinally 
along axle. Rolling device must be fi to float 
transversely on axle, in order to equa pressure 
on all three rollers. : 
Ek. To be bolted to back end of lathe car These 
uprights move, guide and support side of 


rolling device. 
F. To be screwed down until spring load is 225 |b, 


FiG. 4—ROLLING DEVICE FOR WHEEL Seats 
OF LARGE AXLES 


results of these tests showed that the weaken. 
ing effect of peak stress is much smaller than 
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IN ROLLED WHEEL 


would be expected from the magnitude of 
the factor of stress concentration. It seems 
that predictions previously made on the basis 





FiG. 5—-COLD ROLLING OF FILLETS ON 
LOCOMOTIVE AXLES 


of the theoretically calculated peak stress 
were too pessimistic. 

However, quite different results were 
obtained when larger specimens were tested. 
On the basis of the experiments described, 
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itean be c mncluded that in the design of large- 
ze machine parts the theoretical stress con- 
ventration factor, in conjunction with the 
maximum distortion energy theory, should 
pe used. 

The stress concentration produced at 
gllets, grooves and holes is the principal cause 
of fatigue failures of machine parts, and it is 
very important to develop some practical 
methods of reducing the number of failures 
of this kind. The various ways of improving 
the conditions will now be illustrated by 
considering a particular case, namely, the 
design of locomotive axles. 





FIG. 6-METHOD OF DETERMINING 
RESIDUAL STRESSES 


In the case of a wheel pressed on a cylin- 
drical axle, Fig. la, the fatigue failures 
usually occur in the cross section close to 
the face of the hub. At these points, we 
have not only maximum bending stresses, 
but also concentration of press-fit compres- 
sive stress. Moreover, due to bending of the 
axle, some sliding must take place on the 
surface of contact of the hub and the axle. 
This rubbing action may also contribute to 
the fatigue weakness at the points concerned. 
A considerable improvement can, be obtained 
by introducing wheel seats with fillets of a 
considerable radius, as shown in Fig. 16. 
But this design requires some increase in the 
diameter of the hub which may be difficult to 
achieve. The relief grooves, such as are 
shown in Fig. lc, have also been tried and 
have afforded some improvement, especially 
if the grooves are cold rolled, as will be dis- 
cussed later. During the periodical inspec- 
tion of axles, the wheels are pressed off, 
and an examination for minute cracks is 


made. If such cracks are detected, they 
can be removed by machining off the 


defective material, as shown in Fig. ld. 
By this practice a considerable additional 
service can be obtained from axles. 

In some cases the foregoing improvements 
in the design are not sufficient to give the 
necessary strength to the axle. Recourse 
should then be made to some means of 
improving the material at the dangerous 


spots, A very effective improvement 
was obtained by introducing cold rolling 
of the surface of the axle Fig. 4 


represents a three-roller device used for 
rolling large-diameter axles. The proper 
pressure of rollers on the axle is obtained by 
screwing down the calibrated spring. The 
device can be adapted to various axle dia- 
meters by changing the diameter of the 
rollers. ‘The entire frame is permitted to float 
on the front and rear carriage supports on the 
lathe. The carriage feeds the rolling device 
along the axle as though a thread were being 
cut. A feed of 1/,.in per revolution was used. 





t The use of cold working for the purpose of increasing 
fatigue strength was investigated first by O. Féppl (see 
his numerous papers in Mitteilungen, Wohler Institut, 
Braunschweig.) The introduction of cold rolling in 
railway practice in the U.S.A. is due principally to the 
work of O. J. Horger at Michigan University and at the 
Timken Roller Bearing Company. 
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in rolling axles. Fig. 5! shows the device 
used, for the cold rolling of fillets. 

Due to cold rolling, the hardness and the 
fatigue strength of material at the surface is 
considerably increased. Fig. 2 illustrates 
the increase in hardness produced by cold 
rolling of various intensity in shafts of lin 
and 2in, diameter. 

From a cold-rolled shaft of 2in diameter, 
small specimens of 0-08in diameter were cut 
out at various distances from the surface 
and tested in fatigue. The results of these 
tests show that the fatigue strength is decreas- 
ing with the increase of distance from the 
rolled surface of the shaft. In all small 
specimens the fatigue cracks started at the 
side farthest away from the surface of the 
shaft. 

By surface rolling, considerable compres- 
sive residual stresses are created at the sur- 
face, which also may contribute to fatigue 
strength of the upper layer of a rolled shaft. 
Fig. 3 shows residual stresses measured in a 
cold-rolled shaft of 93in diameter. The 
longitudinal compressive stresses at the 
surface, which in service counteract the 
bending stresses in the axle, exceed, 100,000 Ib 
per square inch. Fig. 6 shows how residual 
stresses are measured. The solid cylinders 
cut off after surface rolling are bored out in 
successive steps. The wire resistance strain 
gauges, cemented to the outside surface, 
allow the gauges to be read after each step. 


(T'o be continued) 


—————_>_—_—_- 


Institution of Mechanical 
Engineers Centenary 


As announced in our issue of January 10th, 
the Centenary of the Institution of Mechanical 
Engineers will be celebrated in the week begin- 
ning Sunday, June 8th. At 3 p.m. on that day 
there is to be a Thanksgiving Service at West- 
minster Abbey, at which the Dean of Canter- 
bury, the Very Rev. Hewlett Johnson, D.D., 
will give an address. On Monday, June 9th, 
at 3 p.m., the Centenary Celebrations will be 
officially opened by the Lord President of the 
Council at the Central Hall, Westminster, 
and at 8 p.m. the President, Lord Dudley 
Gordon, will hold a Reception at the Science 
Museum, South Kensington, 8.W.7. During 
the evening, the Minister of Education will 
open the special exhibition entitled ‘“‘ A Cen- 
tury of Mechanical Engineering.” 

On Tuesday morning, June 10th, from 10.30 
a.m. to 12.15 p.m., there will be simultaneous 
technical sessions for the presentation of 
lectures on marine power plant, aeroplane 
propelling machinery, and machine tools, 
gauging and metrology, and industrial admini- 
stration. In the afternoon, there will be visits 
to various works in the London area, and in the 
evening at 8.30 p.m., Professor J. D. Cockcroft, 
F.R.S., will deliver a special lecture, at West- 
minster Central Hall, on ‘‘ The Possibilities of 
Nuclear Energy for Heat and Power Produc- 
tion.”’ At 9.30 p.m. there is to be a Govern- 
ment Reception. 

The morning of Wednesday, June 11th, 
will be taken up with lectures on mechanical 
plant for power stations, handling machinery, 
and refrigeration, air conditioning, heating 
and ventilating, and in the afternoon there 
will be more works visits. In the evening at 
8 p.m., dinner dances, with cabarets, will be 
held at the Dorchester Hotel, Mayfair Hotel, 
or the Savoy Hotel. 

On Thursday morning, June 12th, lectures 
will be given on railway power plant, education 
and practical training of mechanical engineers, 
and mechanical engineering of the process 
industries. Further visits to works are ar- 
ranged for Thursday afternoon, and in the 
evening at 8 p.m., in the main hall of the 
Institution, Sir Claude Gibb will deliver the 
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Parsons Memorial Lecture entitled : ‘‘ Parsons 
—the Man and His Works.” After the lecture, 
the Charles Parsons portrait will be unveiled 
by the First Lord of the Admiralty. 

On Friday, June 13th, there will be morning 
lectures on road motor vehicles, applied me- 
chanics, and hydraulic machinery, and works 
visits in the afternoon. To conclude the cele- 
brations, there will be a Banquet to official 
delegates at Guildhall at 7.15 p.m. for 7.45 
p.m., at which the Prime Minister and the 
Lord Mayor of London will speak. There will 
also be a dance, from 8 p.m. to 11.30 p.m., 
at the Connaught Rooms, Great Queen Street, 
W.C.2. 

It should be noted that the simultaneous 
technical sessions in the mornings will take 
place at the Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1, the Institution 
of Civil Engineers and the Royal Institution of 
Chartered Surveyors, both the latter of which are 
situated nearby, in Great George Street, S.W.1. 

The office of the Secretariat will be open 
throughout the celebrations in the meeting 
hall on the lower ground floor of the Institution 
of Mechanical Engineers, and in the Council 
Room and Reading Room an exhibition of 
George Stephenson relics will be on view during 
the week. 


> ——— 


The Paris Trade Fair 


Tue ‘“‘ Foire de Paris,” or Paris Trade Fair, 
which opens to-morrow, Saturday, May 10th, 
and will remain open until Monday, May 
26th, is to be the largest fair yet held. Over 
8600 exhibitors are taking part and the fair 
grounds have been enlarged from 100 to 125 
acres, new ground having been added, which is 
reached by means of an underground tunnel. 
A hall having some 11,000 square metres of 
exhibition space has been erected on the new 
site, and in this building the foundry, plastics, 
and chemical exhibits are to be displayed. 
A horticultural exhibition will also be found 
here, alongside of which are the sections devoted 
to artisans and inventors. In addition to the 
main fair ground at Porte de Versailles, on. 
the southern edge of Paris, the ground floor 
and the first floor of the Grand Palais have 
been taken over, thus bringing an important 
part of the Fair into the heart of Paris. In 
this building the radio, television and elec- 
trical exhibits will be housed. Saturday, 
May 17th, will be a British Day, with a luncheon 
in honour of British visitors to the Fair. This 
year forty members of the Gauge and Tool- 
makers’ Association will again visit the Fair, 
headed by Mr. H. 8. Holden and Mr. A. L. 
Dennison, the Chairman and Vice-Chairman 
of the Association. Machinery will again 
occupy one of the largest parts of the Fair and 
in this section there are many British exhibits. 
Heavy machinery will be displayed on 24,000 
square metres of space under cover, and 12,000 
square metres of space in the open. Alongside 
the British exhibits will be shown machinery 
from America, Switzerland, Italy and Belgium. 
National sections of the Fair include one for 
**Qverseas France,” while individual stands 
will show the productions of Belgium, Italy, 
Switzerland, Czechoslovakia, Austria, Finland, 
Tran, Poland, Sweden and Yugoslavia. 


——_@——_ 


CanTEENs in Inpustry.—The Industrial Wel- 
fare Society has recently published the sixth edition 
of the booklet ‘‘ Canteens in Industry.” It gives 
practical information on planning to assist employers, 
architects and all concerned with the setting up 
of a canteen, and also many aspects of manage- 
ment of interest to those who run canteens. The 
information given is based on the practical experi- 
ence of a large number of canteen managers and 
other experts. Detailed sections are included 
on premises, methods of service, finance, staff, 
food and diet, and legal aspects. A list of organi- 
sations and of books is printed as an appendix. 
Photographs and plans, chosen to illustrate points 
in the text, are a further useful feature. The price 
of the booklet is 4s. 6d., and copies may be obtained 
from the Industrial Welfare Society, 14, Hobart 
Place, S.W.1. 
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Phase-Doubled Rectifier Connection 


A NEW method for improving the wave-form 
of mercury arc rectifier equipments was 
the subject of a paper presented on Tuesday, 
April 22nd, by Mr. J. C. Read,* before the 
Rugby Sub-Centre of the Institution of Elec- 
trical Engineers. The author showed how the 
equivalent of 24-phase waveforms can be ob- 
tained from a 12-phase rectifier equipment, 
resulting in the reduction of harmonics, without 
appreciably impairing its performance. This 
improvement is effected by a simple modifica- 
tion, known as the phase-doubled, 12-phase 
connection, in which a small auxiliary rectify- 
ing device is connected to the secondary wind- 
ings of the inter-phase transformer of the 12- 
phase mercury arc rectifier. Installations 
consisting initially of simple 12-phase equip- 
ments can be converted by this system to 





RECTIFIERS SUITABLE FOR PHASE-DOUBLED 
CONNECTION 


phase-doubled 12-phase operation, if, at a later 
date, it is found that harmonics on the a.c. 
side produce disturbing effects. 

The phase-doubled arrangement consists es- 
sentially of a normal 12-phase rectifier equip- 
ment of the usual quadruple-zigzag or quad- 
ruple-star type, with the usual interphase 
transformers of one kind or another, but the 
interphase transformers are provided with 
four sets of secondary windings. If phase- 
doubled operation is required, these secondary 
windings are connected to four anodes of a 
small auxiliary rectifier in parallel with the 
main rectifier. The auxiliary rectifier carries 
about 3} per cent of the total current, and by 
that small amount it reduces the load on the 
main rectifier. In practice the auxiliary rec- 
tifier may be a small standard glass-bulb 
rectifier with only four of its six anodes in 
use, or even a dry-plate rectifier. It may be 
protected by the well-tried methods commonly 
used in high-power glass-bulb rectifier practice, 
but with the advantage of smaller prospective 
fault currents, due to the smaller rating. The 
voltages for which it has to be designed are, 
of course, the same as for the main rectifier, 
since it operates in parallel with the latter. 

The theoretical waveform of the a.c. input 
current thus obtained is that of true 24-phase 
working at all loads within the normal work- 
ing range. The theoretical waveform of the 


*The British Thomson-Houston Company, Ltd. 
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d.c. output voltage is true 24-phase at light 
load, but departs slightly from it at heavier 
loads. In practice the waveforms on both 
sides are as close approximations to true 24- 
phase as are obtainable with any of the more 
usual 24-phase arrangements. The effects of 
the phase-doubled connection on the rectifier 
rating, circuit heating, efficiency, power factor, 
and d.ec. voltage at full load are all negligible. 
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(a) 12 PHASE OPFRATION. 














i 


(6) PHASE-DOUBLED OPERATION 
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CURRENT AND VOLTAGE OSCILLOGRAMS 
AT FULL LOAD 


The inherent voltage regulation drop, i.e., 
the regulation drop due to reactance and resis- 
tance in the equipment itself, is slightly in- 
creased, but this is partly offset by reduced 
regulation drop in the a.c. supply system ; 
consequently the actual regulation drop in 
service, in the types of 

FROM 
this connection is most 
suitable, is hardly 


application for which | 
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for later conversion to phase-doubled jg. | 
working provides a useful insurance. ico 

The arrangement is not applicable wh 
the main rectifier has its firing delayed . 
grids or ignitor phase-control, nor for inverte] 
operation, and, while it is not p irticularly 
sensitive to distortions of the a.c. supply volta, ) 
it requires—like any other system of increasin : 
the number of phases of a rectifier equipment” 
a supply voltage that is reasonably Sinusoidal 
and balanced. 

The first installation of 12-phase rectifier 
equipments specially constructed to be Suitable 
for possible later conversion to phas doubled 
operation was made by the London Pa 


a : Ssenger 
fransport Board, as part of their policy of 
encouraging new developments in rectifier 


practice. A general view of this installation jg 
shown in an accompanying engraving. 
Test RESULTS 

The oscillograms reproduced herewith show 
the input current (a.c.) and the output Voltage 
(d.c.) of an 800 kW phase-doubled 12-phase 
rectifier equipment at full load; (a) when 
operating as a conventional 12-phase set, and 
(6) when working phase-doubled. 

Oscillograms taken at various loads from 
one-tenth to twice full load are given in the 








——. 
Aux. bulb dis-| Aux. bulb 
Harmonic | connected (nor-| operating 
mal 12-phase) | (phase-doubled 
12-phase) 

Per cent. Per cent 

Harmonics 5th 0-14 0-42 
in a.c, in- 7th 0-57 0-30 
put cur- llth 3-94 0-51 
rent 13th 3-05 0-30 
17th 0-05 0-04 

19th 0-10 0-04 

23rd 1-64 0-42 

25th 1-51 0-42 

Harmonics 6th 0-68 0-13 
in d.c. 12th 1-90 0-41 
output 18th 0-08 0-03 
voltage 24th 0-91 0-33 
30th 0-05 0-07 

36th 0-67 0-28 














paper to illustrate a valuable property of the 
phase-doubled connection: with increasing 
load the a.c. line current approaches more and 
more nearly to a pure sine wave. It follows 
that, on overloads the harmonic currents on 
the a.c. side do not appreciably exceed those 
that flow at full load. 

A further comparison, showing the percentage 
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different from that of 
@ normal 12-phase 








equipment. 





If the auxiliary Ee) 
rectifier is disconnected Roan 
for any reason, the 
equipment reverts in- l 
stantly to ordinary 




















12-phase working, with 
no other ill effects. 

An important § ad- 
vantage of the phase- 
doubled connection is 
that the extra appar- 
atus required to produce 
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effect—slight though it 
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be installed at the Fy 
outset. Provided cer- : TO 
tain elementary points ae 376 
are taken care of in Bi 
the design, it is possible | Ig 

to install initially I | 
12-phase equipments of ‘+ 3 ee ie we 
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the conventional types 
and convert them to 
phase-doubled working 
later if the necessity 
for improved waveforms arises. It often 
happens that the prospects of distur- 
bances being caused by harmonics on the a.c. 
side cannot be fully assessed in advance, due 
to the possibility of subsequent extensions 
and other causes, and in such cases the facility 


TYPICAL PHASE- DOUBLED 12-PHASE CONNECTION 


value of various harmonics, under the full load 
condition, is given in the accompanying table, 
which is compiled from information provided 
by a harmonic analyser. For this analysis the 
connections were substantially the same as in 
the typical diagram reproduced herewith, 
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except that the main transformer was con- 

nected 12-phase quadruple zig-zag instead of 

yadruple star. No smoothing equipment was 
provided on the d.c. side. 

An intcresting point is that the 11th and 
13th harmonics on the a.c. side and the 12th 
narmonic On the d.c. side are reduced to 
negligible values. ; 

The paper contains a full analysis of the 
elementary theory of operation of the phase- 
doubled arrangement under light load condi- 
tions, While the effect of overlap is summarised. 
A detailed discussion of the conditions when 
overlap exists will be published in a forthcoming 

sr by Mr. J. W. Boag, who collaborated in 
the early development work. 

A number of variations of the interphase 
transformers and their secondary windings can 
be used but the accompanying diagram shows a 
typical method of connection, employing a 4-leg 
1ig-zag connected interphase transformer. The 
secondary Windings of this transformer have 
their neutral point connected to the main 
neutral point and their four-phase terminals 
connected to the terminals of the auxiliary 
rectifier. The ratio between the number of 
turns in the secondary windings and main 
windings is 3-76 to 1, but the value of this ratio 
js not critical and small departures from the 
theoretical figure make little difference to the 
resulting waveforms. 

By connecting auxiliary interphase trans- 
formers across the existing ones, phase-doubling 
can be applied to 12-phase equipments not 
initially provided with secondary windings in the 
interphase transformers. Various methods of 
carrying out this modification are indicated in 
the paper. 

Theoretically, phase-doubling need not be 
limited to the 12-phase connections already 
dealt with, though, for practical reasons it 
would appear that they are likely to constitute 
the most valuable application. More generally, 
however, it has been shown, mathematically, by 
Boag that any p-phase rectifier equipment which 
is divided by interphase transformers into n 
symmetrically phase - displaced (p/n) - phase 
groups, can give phase-doubling if the correct 
value is given to the turns ratio of interphase 
primary and secondary windings. 
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North of Scotland Glen Lussa 


Scheme 


THE North of Scotland Hydro-Electric Board 
has recently given brief particulars of its con- 
structional scheme No. 8, a scheme for the elec- 
trical development of Kintyre, Argylishire, by 
the construction of a hydro-electric station in 
Glen Lussa and the erection of transmission 
lines to the coastal villages and to farms and 
cottages on both sides of the Kimtyre peninsula 
between Campbeltown and Tarbert. The 
station will also supply power for industrial 
development in Campbeltown itself, with power 
supplied by the Board to the existing electricity 
undertaking, the Campbeltown and Mid-Argyll 
Electric Supply Company, Ltd. When the 
scheme is in full operation 75 per cent of the 
population between Campbeltown and Tarbert 
will receive a supply. The cost of the scheme 
is, we understand, £480,000, and it will provide 
employment at the peak for about 400 men. 

An accompanying map illustrates the extent 
of the scheme. A new lock will be formed by 
the dam, which will impound water from a 
catchment area of 12 square miles. The dam, 
to be of concrete arch construction, will be 130ft. 
long and 40ft. high, and will be situated in a 
narrow gorge on the Strathduie Water, ~ mile 
from Gobagrenan. The new lock will be 2 miles 
long and 450ft. above sea level. From this lock 
water will be led by a low-pressure pipe line, 
2} miles to a high-pressure pipe line down to the 
power station in Glen Lussa. Two 1000-kW 
turbo-alternators will be installed, working on a 
head of 344ft. Open aqueducts will trap addi- 
tional water to feed the power station. The 
estimated annual output is 8,500,000 kWh. 

The Lussa is a small river, but it provides 
some sea trout fishing, with a few salmon in its 
lower reaches. At present fishing is largely 
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restricted to periods when there is good water. 
After the scheme is in operation a more regular 
flow from the power station should improve 
and prolong the fishing between the power 
station and the sea. 

The main transmission lines will consist of 
90 miles of high-voltage and 29 miles of low- 
voltage lines. Two single-circuit, 11,000-V 
overhead lines will connect the Glen Lussa 
generating station with the existing diesel 
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generating station of the Campbeltown and 
Mid-Argyll Electric Supply Company, Ltd., on 
the outskirts of Campb«itown. 

An 11,000-V overhead line will follow the 
route up the west coast from Campbeltown 
through Kilchenzie, Bellochantay, Glenbarr, 
Tayinloan, Clachan and Whitehouse to Tarbert, 
where it will link with the Campbeltown and 
Mid-Argyll Electric Supply Company’s Tarbert 
and Ardrishaig system. On the east or Kil- 
brannan Sound side of the peninsula a single 
33,000-V overhead line will serve Saddell, 
Carradale and Skipness with a connection to the 
west coast transmission line, via Claonaig and 
Whitehouse. 





Canada’s Coal Problem 
(By our Canadian Correspondent) 


ALTHOUGH coal has been replaced in Canada 
by electricity for many industrial uses and by 
oil for many heating purposes, it is still a major 
source of industrial energy, as well as.a major 
source of domestic heating, to an extent that 
any serious shortage of supply must result in 
curtailment of industrial production, consequen- 
tial unemployment, and suffering in Canadian 
homes. Because coal is essential for industrial 
production and for domestic heating, it was the 
first basic material to be placed under control 
after the outbreak of war. On December 31st 
last, coal control ended, with its eurrent supply 
position excellent. 

Canada’s coal is situated in Vancouver 
Island, in the mountain region of British 
Columbia, in the province of Alberta, in 
southern Saskatchewan, and in New Bruns- 
wick and Nova Scotia. Broadly speaking, the 


area west of the Ontario-Manitoba boundary 
is supplied from Canadian mines, as are the 
three Maritime Provinces. Western coal moves 
into Ontario, aided by freight subventions, but 
transportation limitations confine that move- 
ment to not much more than 1,000,000 tons. 
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Maritime coal, in pre-war years, moved into 
Quebee and Ontario, aided by freight sub- 
ventions, but at present Maritime production 


does not exceed the amount consumed in 
the Maritime Provinces. Thus, Ontario and 
Quebec are almost wholly dependent for coal 
on United States mines. At present, Canada 
produces about 17,000,000 tons of coal, and 
imports about 25,000,000 tons. 

The urgent need for coal during the war 
period, and the necessity for obtaining pro- 
duction almost regardless of cost, has created 
difficult problems for the Dominion’s continuing 
peacetime coal industry. As a help in solving 
these problems, the Government, in 1944, 
appointed a Royal Commission on coal, to report 
on all aspects of the problems relating to coal. 
The report, tabled in Parliament recently, 
represents months of careful and conscientious 
study. This report accepts the necessity for 
industries in Central Canada to secure the 
major portion of their coal requirements from 
the United States. Developments in low cost 
production and transportation may possibly 
alter this concept in some measure in the future, 
but it would appear that, for many years, 
industry and households in Central Ontario will 
continue to secure supplies from the nearest 
source, namely, the immense deposits in the 
Appalachian field in the United States. 

The Commission has found that the Govern- 
ment policy of subventions to assist trans- 
portation of coal has been both well designed 
and reasonably adequate, and should be con- 
tinued. This subvention policy has been 
directed primarily to the marketing phase of 
the Canadian coal industry. 

The report gives the salient features of the 
operations in each of Canada’s main coalfields. 
In normal times, and during the war, the 
industry has been in a healthy state in Sas- 
katchewan and in Alberta, including the south- 
east corner of British Columbia. On the other 
hand, operations on Vancouver Island, and 
particularly in the Maritime Provinces, have not 
for many years been in a healthy condition. 
The production of domestic coal in Alberta 
has suffered from seasonal operation, inherent 
in the nature of the coal, but even under this 
handicap, shows a sound and encouraging 
record. The lignite coal mines in Saskatchewan 
have built up by their own efforts a sound and 
profitable market, and have a record of expan- 
sion that is by no means ended. 

The coalfields of Vancouver Island represent 
a special problem. The output per man-day 
has been consistently lower than in the moun- 
tain and prairie mines, and the market has 
been restricted and highly competitive as 
against other fuels, such as oil and wood. For 
the past four or five years there has been a 
market for every ton of coal that could be 
produced, but, for a variety of reasons, the 
mines have not increased their output to meet 
the challenge. In fact, production has gone 
down, and it has been necessary to sustain 
operations by means of production subsidies. 
The ending of these production subsidies will 
call for a reorganised production programme. 

A still more serious outlook is presented by 
present conditions in the Maritime Provinces, 
and particularly in the Cape Breton area. Here 
is the largest concentration of the Canadian 
coal-mining industry, situated in a heavily 
populated area that is almost wholly dependent 
on this industry for means of livelihood. The 
other large Maritime industry—steel—depends 
for its well-being upon an adequate supply of 
coal, at a cost that will permit the sale of its 
products at competitive prices. Mining has 
been carried on continuously in the Cape Breton 
field for a longer period than in any other 
Canadian area, and part of the problem arises 
from the technical difficulties, inherent both in 
the nature of the deposits, and in the very fact 
that mining operations have continued along 
lines laid down years ago. 

While many Cape Bretoners have migrated 
to other parts of Canada, there has been a steady 
pressure on the labour market for employment 
in coal or steel, except in war years. It is 
reasonable to believe that in this situation may 
lie the root causes of some of the undesirable 
trends in labour relations in this field. Wage 
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rates in the mining industries in Cape Breton 
have been in the past consistently lower than 
in the United States or in western Canada. 
These lower wage rates, together with the advan- 
tage of a cheap water haul to the St. Lawrence 
River market, permitted substantial marketing 
in Ontario and Quebec in the years before the 
war, in competition with United States 
coal, even though the production in Cape 
Breton per man-day of some 2} tons was 
considerably lower than the competitive United 
States figure of about 5 tons per man- 
day. The Royal Commission report states 
that competent engineers report that an 
output of 34 tons per man-day can be 
realised in the chief mines of this area under 
proper conditions. It would appear from the 
report that only through the development of 
sound and mutually trustful relationships 
between labour and management can a pros- 
perous industry and a self-supporting com- 
munity be created and maintained. 

The production of coal in the Maritime 
Provinces since early in the war has presented 
an increasingly difficult and distressing problem. 
Production in this area has dropped by over 
2,000,000 tons per annum from normal, and 
the cost of production has risen to the point 
that the Federal Government has been obliged 
to provide upwards of 20,000,000 dollars 
to the mine owners since January Ist, 1942, in 
production subsidies to prevent the industry 
from collapsing. 

Canada is fast approaching the time when 
special production subsidies no longer can be 
justified, The Royal Commission recommends 
the ending of production subsidies, but two of 
the Commissioners suggest continued Govern 
ment aid to the Maritime industry for a short 
reconversion period. The report is definite in 
its indication that the industry must expect to 
stand on its own feet, except for enlargements 
of its markets through freight subventions. 





Airscrew Propelled Motor 
Boats 


WE illustrate in the accompanying engraving 
one of a new series of light, high-speed craft 
constructed in France by René Couzinet, under- 
going trials at Rio de Janeiro. These boats, 
propelled by an airscrew, have been designed 
in a range varying in weight from 2 to 54 tons. 
By virtue of their shallow draught and lack of 
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an automobile type of petrol engine drives the 
airscrew, but in the larger sizes an aero-engine 
is used. 

The motor-boat illustrated is 12-5 m long, 
3:7 m wide, and weighs 7} tons. The hull is 
fitted with two “steps,” which are stated to 
improve its stability in rough water. It has 
accommodation for eighteen passengers or 
about 3} tons of freight, in addition to a crew 
of two or three, and fully laden its draught is 
said to be no more than 25 centimetres. The 
engine is a 500 h.p. Hispano-Suiza aircraft 
unit, which is said to give a cruising speed of 
65 km per hour, and a maximum speed of 
100 km per hour. We understand that the 
speed of the vessel illustrated was 70 km per 
hour when the photograph was taken. 





Two Coal Drills 


WE have received particulars of two new 
portable electric coal drilling machines which 
have been developed by the Consolidated 
Pneumatic Tool Company, Ltd., of 232, Dawes 
Road, London, 8.W.6. A feature of these 
machines is their ease and comfort in handling 
and they can be easily dismantled without the 
services of a skilled fitter when worn parts are 
to be renewed. 

One of these drills, known as model 525, is 
illustrated in the upper engraving. It is made in 
four standard models having speeds of 700, 534, 
417 and 319 r.p.m. the first machine weighing 
36 lb and each of the others 38 lb. The standard 
winding is for 125 V, three-phase, 50 cycles 
current the motor being of the straightforward 
induction type. The machine has an offset 
spindle, which makes it possible to centre holes 
within 2in of the roof. It is rated at 1-5 h.p. on 
a half-hour basis and the amply rated motor 
overcomes any tendency to stalling when the bit 
encounters hard material when drilling. 

Essentially, the drill comprises a_ solid- 
cast “ Uniloy” rotor, free from end con- 
nections and having a pinion on the rotor shaft ; 
this, through suitable gearing, drives the main 
gearcase spindle, with the wing driver mounted 
on the end. 

The gearbox can be quickly detached asa 
unit from the main body by removal of four 
nuts, and should a change of speed be required 
another gearbox of different ratio may be 
substituted. In the 700 r.p.m. model single- 

reduction gearing is employed, the other three 
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underwater propellers, they are claimed to be 
particularly suitable for high-speed passenger 
or freight transport on rivers and shallow 
waters. 

The airscrew fitted has a variable pitch 
control, with means of reversing the pitch, so 
that astern propulsion and “ braking” can be 
obtained. In the small vessel, of 2 tons weight, 


standard machines of the range incorporating 
double-reduction gears which give lower speeds. 

Attention has been given to sealing the front 
end of the gearcase to prevent coal dust from 
working along the spindle into the gears. To 
comply with the requirements of the Chief 
Inspector of Mines, the wing driver is shrouded, 
but an alternative fitting is available, which not 
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only completely shrouds the wing driver but 
> bu 


also allows the operator to hold the driy 
chuck assembly in order to support the Pad 
hand when starting a hole. This unit comprise 
an extension spindle and wing driver on whieh 
is mounted an outer sleeve for gripping, When 
not held, the sleeve is free to rotate with the 
extension spindle. 4 
Cooling is effected by a fan mounted on the 
rear end of the rotor shaft and direc: ing a large 
volume of air continuously over e deeply 





50-CYCLE COAL DRILL 


finned body casing. Integral with the fan cover 
is a breast plate, providing a useful smooth 
surface for the operator to apply shoulder 
pressure. 

The machine operates on the usual remote 
control system, whereby a single-pole switch 
closes the main contactor in the gate end 
panel. The trailing cable is connected to the 
motor by means of a plug-and-socket con- 
nection. If the machine spindle is running in 





150-CYCLE COAL DRILL 


the wrong direction and the gate end box doves 
not incorporate a reversing switch, the direction 
of rotation can be conveniently reversed by 
removing the four nuts securing the cable entry 
bracket and turning it through 180 deg. before 
reassembly. This changes over the two phases 
to reverse the direction of the motor shaft. 
When moving from one position to another it 
is sometimes customary for the operator to use 
the cable to drag the machine, a practice which 
often results in the cable being torn from the 
machine, and to minimise this damage a gland 
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of rticularly robust design has been developed 

qrattaching the cable. 

“The switch has large renewable contacts and 
ihe action, while positive, is easy and free from 
wgutter.” The switch and trigger mechanism 
is totally « nelosed and sealed against the entry 
f coal dust. To obviate delay in replacing 
iyndles broken in service the drills are fitted 
with detachable handles, which are held in 
ysition by one long bolt passing through the 
casing and four studs and nuts; a broken 
yandle may be removed and replaced in a 
patter of minutes. The handles are insulated 
fom the body by pads, and this, together with 
the deeply finned body and the air stream from 
he fan, onsures that the tool is cool to handle 
at all times. 

All bearings are of ample size and are mounted 
in hard metal inserts cast integral with the 
asing and not fitted directly into the electron 
watings. To prevent grease from working 
ato the motor the rotor bearings are shielded 
mone side. Internal lubrication is by. means 
of two grease plugs in the gearcase, and one at 
the rear end to lubricate the upper rotor 
hearing. 

The second tool illustrated operates on 
the high-frequency principle, which has been 
applied by the makers to other types of portable 
jrills, and it incorporates the various design 
fatures of the machine described above. It 
has a squirrel-cage induction motor operating 
mn a three-phase supply of 150 cycles, and 
ning at 9000 r.p.m. With its higher power 
ind lighter weight the machine is particularly 
suited for drilling Cardox or burster holes and 
water infusion holes, as well as ordinary shot 
holes. These machines develop 2 h.p. at half- 
hour rating and weigh only 35 lb, thus giving a 
weight-power ratio of 17-51b per horsepower, 
as compared with 24 Ib to 26 lb per horsepower 
developed by the 50-cycle drill. 

While the 50-cycle tool operates from a gate- 
end panel containing a transformer, the high- 
frequency model works from a panel containing 
, frequency changer having an output of 150 
cycles, 110 V, three-phase. The machine 
is being made in two standard models of 

680 r.p.m. and 440 r.p.m. respectively, each 
weighing 35 lb and having an overall length of 
16}in. 


—_——_.@—_— —. 


Admiralty Research and 
Development 


A STATEMENT recently issued by the Admiralty 
points out that a vast amount of fundamental 
scientific work has been accomplished by 
British Admiralty establishments during the 
last decade, and a very large amount of work 
is envisaged for the future, in order to keep the 
Royal Navy in the first rank of efficiency. 

On the defensive side, the Navy has to apply 
the lessons learned by its observers of the 
Bikini tests of the atomic bomb, but the impli- 
cations of atomic energy, in the long view of the 
naval situation, are by no means limited to 
defensive aspects, and may, contrary to initial 
expectations, lead to an enhancement of naval 
power in a highly modified form and with wide 
offensive and defensive commitments. Thus, 
the atomically propelled warship would have 
no immediate refuelling problems and the period 
it could stay at sea would be limited only by 
other and generally less urgent supply problems 
—a vital factor if the ship proved less vulner- 
able than the harbour. Again, a revolution in 
naval ordnance, in the light of the guided rocket 
missile, would open a field in which research 
is essential to security. The Navy’s commit- 
ments, which already include the convoying of 
food across; the oceans, may even extend to 
assisting the discharge of cargoes on coastlines, 
where ports are desolated, by use of the Mulberry 
principle.. Side by side with these long- 
term problems are the immediate questions and 
intricate details of keeping ships at sea and 
flying aircraft from ships. 

More than six million pounds is the estimated 
expenditure by the Admiralty on research and 
development during the present year. Within 
the limits of the resources available, priority 
will be given, as stated in the Estimates, to the 
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work of scientific research and the building up 
of the Royal Naval Scientific Service. Much of 
the fundamental research is undertaken by the 
members of the R.N.S.8. recruited from the 
universities and from industry, but a large con- 
tribution is made by the Royal Corps of Naval 
Constructors, the Engineer-in-Chief of the 
Fleet and the Director of Electrical Equipment. 
The statement stresses the fact that the 
employment ashore for two or more years of 
naval officers who have served afloat in both the 
executive and technical branches of the Royal 
Navy has undoubtedly been a factor which led 
to British naval material proving superior in 
quality to that of the Germans. Again, data 
and prototypes emerge from Admiralty estab- 
lishments and many naval scientific investiga- 
tions which have commercial by-products. 
Examples are the development of new and 
economical furnace techniques for the burning 
of heavy fuels for the production of power, the 
use of high temperature and pressure conditions 
for steam propelling machinery, improved navi- 
gation aids and the development of fire-resistant 
materials, all of which have a direct or an 
indirect bearing on merchant ship design and 
construction. 

The following Admiralty institutions are 
then enumerated and the works they undertake 
outlined. Admiralty Research Laboratory 
deals with fundamental research for all subjects ; 
the Admiralty Chemical Department deals 
with general chemical problems for various 
departments, dockyards and depots. In the 
Admiralty Experimental Works and the Naval 
Construction Research Establishment physical 
problems, such as are encountered by the 
Director of Naval Construction, are dealt with. 
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ment of magnetic and electrical navigational 
aids and has mercantile associations. The 
Craft and Amphibious Material Department is a 
recent addition, and its projects have varied 
from tiny silent-approach electrical canoes to 
large floating airfields. Specific weapons and 
their antidotes are studied in the Naval 
Ordnance Department, the Torpedo Experi- 
mental Establishment, the Mine Design Depart- 
ment and the Anti-Submarine Experimental 
Station. 

All the scientific work is co-ordinated by the 
Chief of the Royal Naval Scientific Service and 
the three small groups of scientific adminis- 
trators directly under him. He is also re- 
sponsible for considering inventions and sugges- 
tions made by the public, which at one peak 
period during the recent war averaged no less 
than a thousand a day. 


—————— ~— 


Control of Iron and Steel 
(No. 58) Order 


THE Minister of Supply has made the Control 
of Iron and Steel (No. 58) Order, which came 
into force on May 2nd. The Order amends 
maximum prices, the principal alterations 
being increases in the price of foundry pig iron 
delivered to Scotland and N.E. Coast, cylinder 
and refined pig iron, small sizes of heavy 
sections and joists, file steel, silico-manganese 
spring steel, wire netting and wire ropes. 

Detailed below is a list of related Schedules 
Nos. 166 to 182 inclusive, lodged under the new 
Order, together with the corresponding 
schedules under previous Orders, and an outline 




















The Research Establishment has its own of the alterations involved. 
New 
Old No. | Schedule Product Remarks 
revoked No. 
5 166 Foundry and forge pig iron Increase of 5s. per ton for delivery in Scotland and 
2s. 6d. per ton N.E. Coast 
9 167 Cylinder and retined irons... .| Increase of 8s. per ton 
10 168 Refined malleable iron Increase of 8s. per ton 
117 169 Shell steel hdd eo Bright steel extras anvended 
153 170 Heavy steel products... Varying increases on size extras for small sections and 
joists 
33 171 Colliery arches Varying increases consequential on increase in heavy 
34 172 PIC PROPS ese cee ee steel 
154 173 Re-rolled steel products File steel prices revised, smal] sizes increased. Increase 
of 30s. per ton on spring steel, excluding carbon and 
chrome-vanadium 
37 174 Glamis $60Ginn sce 406 — 000 
38 175 Sash and casement sections Extra established for delivery by road 
111 176 | Gate channels 44. sda ae wa 
145 177 M.S. wire and M.S. wire products ...| Clothes lines increased by approximately 20 per cent 
86 178 Wire netting... ... .s+ see eee] Increase of 54 points (3} per cent/4 per cent) 
160 179 Scaffold lashings ... ...| Increase of 5d. per dozen lengths due to increase in jute 
164 180 Wire ropes ... .. ..| Increase of 1s. 3d. per cwt to 4s. per ewt due to 
increase in sisal and jute 
147 isl Steel castings Prices for heavy vehicle castings extended to include 
further items 
165 | 182 Merchants’ consolidated price schedule} Minor amendments 





floating laboratory, H.M.S. “ Barfoot.” Specific 
engineering researches of the Royal Navy are 
conducted at the Admiralty Engineering 
Laboratory, where work on gas turbines is 
among the development work projects in hand, 
and where the submarine type of oil engine and 
various gearing problems were studied. The 
Electrical Department of this laboratory deals 
with submarine equipment, a large portion 
of which is electrical, in addition to the improve- 
ment in the design and performance of all kinds 
of electrical gear. Two laboratories dealing 
with metallurgical problems are the Admiralty 
Central Metallurgical Laboratory and _ the 
Bragg Laboratory, the latter largely devoted to 
the safeguarding of the quality of material used 
in the building of warships, their treatment and 
methods of inspection. In the Admiralty Fuel 
Experimental Station much has been accom- 
lished in oil fuel burning technology and experi- 
ment, including the design of a new furnace 
front. The making of black smoke for tactical 
purposes is also studied at this Station. Both 
the radio and radar aspects of electricity are 
studied at the Admiralty Signals Establish- 
ment, and a new addition to the combined 
services research facilities is the Service Elec- 
tronics Research Laboratory, which is under 
Amiralty direction. The Admiralty Compass 
Department devotes its energies to the develop- 


The remaining related schedules to the 
Control of Iron and Steel Orders are unchanged, 
and all the schedules may be inspected at 
Steel House, Tothill Street, Westminster, 
London, 8.W.1, and at the Ministry of Supply 
regional offices in Birmingham, Manchester, 
Sheffield, Newcastle and Glasgow, and at the 
Ministry of Commerce, Belfast. 

——_»——_—— 


LaunpRy ReEsearcu.—Sir Edward Appleton, 
Secretary of the Department of Scientific and 
Industrial Research, stated recently that the British 
Launderers’ Research Association is now research- 
ing on the use of supersonic vibrations to speed up 
laundry processes. The function of these super- 
sonic vibrations is to shake out the dirt particles 
and emulsify them in the cleansing solution. This 
will prevent the dirt being deposited again on the 
fabric. Sir Edward also commented on the fuel 
economies brought about by laundries applying the 
advice of the Research Association. One laundry 
in the Midlands had reduced its coal consumption 
from 800 tons to 600 tons a year. Another on the 
South Coast had saved 42 per cent of the fuel 
previously used, by the use of electric motors in- 
stead of a steam prime mover. The Research Asso- 
ciation has an experimental laundry at Hendon, 
in which trials are made of new materials and 
equipment. The work includes such things as 
the testing of a new design for a thermostatically 
controlled iron, new washing machines, new sorting 
apparatus, new soaps, &c. 
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BANKSIDE 


Far from dying away, the controversy 
over the proposed Bankside power station on 
the southern bank of the Thames, opposite 
St. Paul’s Cathedral, in London, seems to be 
growing in intensity. It is now, we under- 
stand, to be the subject of a debate in Parlia- 
ment just before Whitsun. The whole 
matter, in fact, is being debated so much in 
conferences, in newspaper correspondence 
and in private that some of the more essential 
points seem in danger of being overlooked 
amongst the mass of detailed arguments for 
and against the project. So far, though we 
have heard a number of interesting reasons 
why a power station should not be built on 
the site concerned, we have come across none 
that seems to demand overpoweringly that 
it should be built there. For it has to be 
remembered that all such arguments as 
those that a modern power station can be 
wholly inoffensive in operation and appear- 
ance; that the proposed station will have 
gardens reaching towards the river; that 
the building will not be so high or so pro- 
minent as to affect the predominance of St. 
Paul’s Cathedral; that because oil is to be 
used there will be no unsightly coal-handling 
plant, &c., are all defensive. They are not 
arguments for placing a power station on the 
site, but arguments that, if placed on the site, 
the resulting building would not be so 
unpleasing as many who have in mind the 
unprepossessing appearance of older power 
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stations are inclined to assume it would be. 
Fortunately, there can nowadays be no 
doubt that power stations can assume a quite 
pleasing appearance. But we cannot evade 
the conviction that no power station, how- 
ever well designed, is @ suitable building for 
erection near the centre of a great city, 
amongst buildings of quite another character. 


The only rea! reasons for the selection of 


Bankside as a site are that power could be 
generated there at least twelve months 
earlier than at any other site and that the 
station being situated in the midst of the 
London electric network, current could pre- 
sumably be distributed more cheaply thence 
than from elsewhere. 

The plea has been strenuously urged that 
the projected power station building would 
compete with the dominance of St. Paul’s 
over the City. Were objection to the station 
to begin and end on that note, we should, 
while sympathising with the objects of those 
who are jealous for the presentation of a 
vista which the chance of war has thrown 
into our hands, still feel that the pros and 
cons were so nicely balanced that no positive 
opinion could be supported by really con- 
vincing arguments. But they do not begin 
and end there. Indeed, the threat to the 
dignity of St. Paul’s seems in many respects 
exaggerated. A much more practical issue 
is that the erection of the station would 
upset that part of the London Plan which is 
concerned with the development of the south 
bank of the Thames. That still remains a 
serious matter, even if a beginning upon the 
work of development cannot be made within 
thirty years or so; and that the objection 
really is weighty is surely proved by the 
opposition of the London County Council to 
the scheme on that very account. Indeed, 
were it not for the autocratic powers given 
to the Minister of Town and Country Plan- 
ning, and if it were not for the fact that the 
Cabinet itself has sanctioned the project, it 
is certain that the veto of the L.C.C. would 
have forced the City of London Electric 
Lighting Company to seek for another 
site. It is perhaps unfortunate that the 
matter, after being under discussion for 
many months, came up for the decision 
of the Government at a time when 
the supply of electric current in the London 
area seemed on the edge of breakdown. For 
Mr. Silkin and the protagonists of the scheme 
seem over-impressed by the need to provide 
more power at the earliest possible date and 
less concerned with the damage to the prestige 
of the London Plan and to the possibilities of 
developing the south bank in years to come 
than they should be, considering that the 
output of the station would never reach 
more than about 5 per cent of London’s peak 
electricity demands. Moreover, surely too 
much weight is given to the effect upon costs 
of the provision of a high-tension trans- 
mission line, partly, at least, underground, 
should an alternative site outside the central 
area be adopted. Such a line would certainly 
constitute an expensive item. But even if 
the cost is put at about half a million pounds, 
that dces not seem to be a prohibitive 
addition to the eleven million pounds that, 
we understand, a station itself will cost to 
complete. 

May we suggest that the debate is, in 
fact, a challenge to engineers. Even the 
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most progressive and materialistic 


of 
would surely agree that, however effe ‘aoe, 
architecturally, power stations are ee 
er 


placed outside the heart of great cities tha 
within them. The ease with which electaieite 
can be conveyed gives it a unique advanta 
in this respect. The only objection jg the 
high cost of cables and a certain Jos« of ae 
in transmission. It may, we think, be just] 
argued that the benefits resultiny from e, 
absence of stations would more than balance 
the cost of transmission from a distance 
We suggest that the principle should be laid 
down that great power stations are not to be 
built within the confines of noble cities, J, 
that were done, we have such faith in our 
profession that we are confident jj would 
find means of overcoming all difficulties and 
that the public would pay willingly for the 
amenities in, perhaps, a slightly enhanced 
price of current. 


SUMMER COAL SUPPLIES 


IN common with many others, we ex pressed 
a criticism when the “ Economic Survey 
for 1947” was published that the target 
for coal production in that year had been 
set too low and that if in fact no more eoal 
was produced than was provided for in 
the estimate that expansion of industrial 
production which is so essential if the 
country’s present low living standards are 
to be raised must be very seriously held in 
check. We repeated the criticism later 
when a figure of 89,000,000 tons of coal 
output for the six summer months was 
mentioned in the House, together with its 
corollary that only 19 400,000 tons would 
be available for the use of industry in the 
same period. To judge by the statements 
of Sir Stafford Cripps, at the end of last week, 
the effects of so short a supply of fuel upon 
industry have, since, been fully impressed 
upon the Government. Fortunately, too, 
the impression created coincides with an 
encouraging rise in the output of the miners. 
Yet, considering that the effect upon output 
of the five-day working week in the mines 
still remains to be revealed by events, the 
decision to increase allocations of coal to 
industry to amounts that correspond more 
nearly with real needs approaches perilously 
close to a gamble. That gamble will only 
justify itself if coal output during the summer 
months continues to show the improvement 
over the corresponding months of last year 
which is observable when the figures for the 
first seventeen weeks of 1947 are compared 
with those for the corresponding weeks of 
1946. 

If it were not for the doubts that must be 
felt as to the consequences of working 4 
five-day week in the mines, the picture 
that can now be painted of the coal supply 
situation would be much happier than 
would have been deemed possible only 
a few weeks ago. For, despite difficulties 
of transport and difficulties of working 
caused by long-continved cold weather 
and heavy falls of snow, the output of coal 
from the mines in the first seventeen weeks 
of the present year shows an appreciable 
and very welcome improvement over the 
corresponding weeks of 1946, amounting in 
aggregate to some 3,000,000 tons. About 
half the total improvement can be credited 
to a rise in the output per manshift and the 
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yemainder to a higher percentage of face- 
shifts worked to total shifts. There has, 
100, been a reduction of long-term absent- 
wism, probably the consequence of the 
discharge Of unwilling workers from the 
industry, @ factor which may also have 
gmething to do with the rise in output 
per manshift. Moreover, despite the gloomy 
prognostications of last year as to the diffi- 
culty of drawing more workers into the 
mines, the labour force has already risen 
this year froma figure of 692,000 in December 
to 711,000 now, and the rate of increase, 
far from having any tendency to fall away, 
shows sO persistent a rise that the White 
Paper target of 730,000 in the industry by 
the end of the year may well be attained 
long before that date. It is encouraging, 
too, to tind that well over half the entrants 
to mining are either ex-miners or trainees 
who may be expected very rapidly to become 
fully productive. It is as a result of these 
promising trends that the Government has 
felt justified in assuming that more coal will 
be produced during the summer months 
than seemed likely only two months ago. 
Total output for the six summer months is 
estimated at 93,000,000 tons instead of 
89,000,000 and in addition it has apparently 
become clear that the stock position is more 
favourable by about 1,000,000 tons than had 
been expected. It thus becomes possible 
to allocate to industry, without starving 
other users, 25,000,000 tons, instead of 
19,400,000 tons for the six summer months, 
a substantial increase which brings supply 
more closely into line with total require- 
ments estimated at 28,000,000 tons. Industry, 
in fact, will be able to consume as much coal 
as it did last summer, subject only to the 
building up of its own stocks. 
But encouraging though the position is 


Letters to 
(We do not hold ourselves responsible 


RECOVERY OF THE PLUTO PIPELINE 


Sir,—Your article under this heading in 
your issue of April 18, 1947, will have been 
read with very great interest by all those who 
were associated with Operation Pluto. They 
will admire the skill with which Captain J. O. 
Ingram and his company have tackled this 
difficult salvage operation, and will be de- 
lighted to know that the recovery value of the 
lead is making the operation worthwhile. 

Perhaps you would like me to clarify two 
points in the article. The first is the reference 
to one of the Cherbourg lines as being for fuel 
oil. All the Pluto lines were used for the one 
product, 80 octane motor spirit, because the 
use of one product only enabled a greater 
volume to be put through and thus achieve 
one of the main objects of Pluto—which was 
to save tanker tonnage. The line referred to 
as being for fuel oil was the first one laid ; 
it was darhaged by a ship’s anchor just as the 
lay was completed, and leaked. Diesel oil 
was pumped back into this line from the 
pumphouse at Sandown, to assist in the loca- 
tion of the leak, because it was the more readily 
detected on the sea than petrol. Some of this 
has apparently remained in the line, which 
was never commissioned, and has given rise 
to the impression that it had been used for 
pumping fuel oil. 
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thus revealed to be it would obviously be 
unwise to assume that our coal problems 
have nearly been solved. We do not know 
as yet what will be the effects of the five- 
day working week. They may prove serious. 
For whether or not the miners prove willing 
to work harder in five days than in five- 
and-a-half other factors such as limited 
winding capacity and limited wagon-loading 
capacity may in certain collieries influence 
maximum output. There is, too, the impor- 
tant point that a higher output is not neces- 
sarily the consequence of an increase in 
manpower. The output of coal depends 
upon the number of face workers, and to 
accommodate greater numbers of such 
workers there must be a greater length of 
face. The opening-up of new faces is not 
work that can rapidly be undertaken. The 
significance of the fact that face workers 
have increased by only 5000 to a figure 
of 286,000, whilst the total labour force 
has increased by nearly 20,000 to a total of 
711,000 will not be lost upon close observers. 
Furthermore, the amended summer coal 
allocations are sufficient only to supply the 
needs of industry running at an output 
no greater than that of last summer, whereas 
to reach the target for exports set in the 
White Paper for the last months of this year 
and more nearly to satisfy the home market 
by the same time, a considerable further 
improvement in coal output will be needed. 
We do not know on what basis the Govein- 
ment’s estimate of 28,000,000 tons of coal 
for the total summer requirements of 
industry is based, but it seems unlikely 
that such an amount would be sufficient 
to meet all the needs of industry 
when running full out to meet export 
targets and home needs in _ future 
years. 


the Editor 


for the opinions of our correspondents) 


The other point is the reference to the pos- 
sibility ‘‘ either that this line had not been 
laid exactly to plan or that it had moved on 
the sea bottom, for in some places it was over- 
laid by the steel Hamel pipes.” Both the 
Hais lines were laid before the Hamel lines, 
and the latter crossed them in places. 

A. C. HARTLey. 

London, E.C.2, April 24th 


L.M.S. DIESELS 


Str,—T'wo points in Mr. Ivatt’s courteous 
letter in your issue of April 25th, commenting on 
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during the last two years have values between 
150 lb and 160 lb per b.h.p., figures which agree 
with Mr. Ivatt’s information. But the latest 
General Motors 1665 b.h.p. locomotives, styled 
the F-3 class, weigh 102? long tons in working 
order, or 138 lb per b.h.p., which substantiates 
your own figures, given in your March 28th 
issue. The accompanying table shows the weight 
characteristics of five American models nearest 
in power to the L.M.S. 1600 b.h.p. loco- 
motives 

Secondly, the information Mr. Ivatt gives 
as to the limitations of the L.M.S. new 1600 
b.h.p. diesel, when compared with the standard 
“Class 5” type of 4-6-0 steam locomotive, 
emphasises once more the inherent weakness of 
electric transmission wherever continued high 
output at moderate or low speeds is required, 
and makes one wonder whether manufacturers 
of straight diesel locomotives are ever going to 
take advantage of this defect of electric trans- 
mission and bring out a satisfactory gear drive 
for reasonably high powers. 

BriaAN REED 

April 29th, 1947. 


COLD-STARTING INTERNAL 
COMBUSTION ENGINES 

Sir,—I read with interest the letter on this 
subject from Mr. Pinto and while I think that 
the suggestions he puts forward are ail import- 
ant contributory factors in helping to solve the 
problem, the difficulties which appear to be 
common in this country may be due to the 
greater humidity of the atmosphere here. 

During the severe frost at the end of 1939 
I required to use a six-cylinder solid-injection 
high-compression oil engine, which had to be 
started by compressed air. Its h.p. was about 
300. After several attempts to start it in the 
normal manner, which failed, it was evident 
that the fuel would not ignite on account of the 
moisture in the atmosphere. 

To overcome the difficulty the jacket water 
was drained, steam from a portable boiler which 
happened to be available, was introduced to 
the jacket space, and the engine was started 
without further difficulty. 

I believe that this experience supports the 
suggestion I have made above. 

M. R. JAMEs. 

Hampton, Middlesex, May 3rd. 


Srr,—I was interested to see the report and 
correspondence on cold-starting of I.C. engines 
in recent issues of THE ENGINEER. 

Surely the main points which affect the start- 
ing (or failure to start) of a cold engine are: 
(a) The vapour pressure of the petrol at the 
particular temperature; (6) the compression 
ratio of the engine ; (c) the viscosity of the oil. 

The first two points presumably determine 
whether the mixture in the cylinder is suffi- 
ciently rich to fire, and the third whether the 
engine will turn over sufficiently fast to fire. 

It is questionable whether some of the present- 
day petrol used in a high-compression engine 
is capable of starting at very low temperatures. 
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your editorial under the above title on March 
28th, call for remark. The first is in regard to 
the specific weight. The majority of American 
main line diesel passenger locomotives built 


I understand that “ lighter fuel,”’ if poured into 
the float chamber of the carburettor, will 
normally enable the engine to start. For myself, 
however, I found during the recent very cold 
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weather that the engine of my car, which has a 
fairly high compression ratio, responded only 
to one fairly drastic treatment. This, which I 
should think will make a car manufacturer 
shudder, is as follows :— 

After wasting some 1} hours with the starter 
and the handle, in desperation, either to set the 
car alight or make it start, I applied a paraffin 
blow-lamp to the induction manifold, and left 
it there for about three minutes. I then 
switched on the ignition and the car started on 
one ‘‘ press’’ of the starter. Since then, like 
the man in the soap advertisement, “‘I have 
used no other ”—at least when there is a frost. 

D. B. Janiscu, 
Captain, R.A. 
Chislehurst, Kent, April 29th. 


CONDENSING BY COMPRESSION 


Sir,—Characteristic results obtained by this 
closed system showed a net coal saving of 
approximately 30 per cent over working with 
cold feed and exhausting to atmosphere. The 
temperature of the feed to the boiler was about 
228 deg. Fah. and only 1 to 14 per cent of the 
power output was expended in returning the 
exhaust as feed. Such facts taken together 
are not consistent with the present-day theory 
of steam, and in the absence of an actual demon- 
stration it is difficult to convince those who 
stand by that theory in its entirety that the 
results claimed were actually realised in the 
past. The only way to solve this mystery i8 to 
reinstate a plant on Anderson’s system and 
subject it to scientific investigation, as should 
have been done in the first place. No amount 
of manipulation of figures on paper will prove 
anything, one way or another. 

My attempt at an explanation was invited, 
and my reply was to lay out the test data in 
graphical form as the best way of emphasising 
them, well knowing that it would be assailed. 
This effort was, at least, constructive, but the 
criticism aroused takes the form of heavily dis- 
counting the test data, even to the extent that 
the observed results of the tests were inaccurate 
n some way or the trial of too short a duration 
for reliable results ; but the suggestion that a 
decimal point was misplaced would call for an 
output of 30 h.p. from the 3 h.p. electric motor 
of the compressor, while the criticism of short- 
ness of test affecting the figures overlooks the 
net saving of 29 per cent of coal on a continuous 
test of forty-eight hours quoted in Part I of 
the article, but for which no details were avail- 
able. 

One of my objects in contributing the articles 
on the locomotive experiment was to place on 
record some account of Anderson’s work, which 
appeared to be in danger of lapsing into obscur- 
ity. The technique which he evolved in handling 
exhaust steam enabled him to dispose of it 
with astonishing ease and quite at variance 
with theory, as given in the text books, which 
he held to be wrong or incomplete. 

Having had some insight into his methods in 
adapting the system to a locomotive and seeing 
how it might be extended, I feel that once the 
potentialities are grasped a new field of research 
will be opened up. 

H. HOLcRort. 

Chipstead, Surrey, May 3rd. 


—_—— > — 


Automatic Control and Servo 
Mechanisms 


THe Rt. Hon. John Wilmot, Minister of 
Supply, will introduce a four-day convention, 
organised by the Measurements Section of the 
LE.E., dealing with automatic control and servo 
mechanisms. The convention will be held at 
the Institution of Electrical Engineers, Savoy 
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Place, commencing at 5.30 p.m. on Monday, May 
19th. Subsequent meetings will take place at 
2.30 p.m. and 6 p.m. on the succeeding three 
days. The principal purpose of the convention 
is to correlate the military and industrial 
applications of automatic control. During 
the war, important developments in automatic 
control were applied with remarkably successful 
results by all three Services. Thus, automati- 
cally controlled guns, in association with radar, 
were responsible for the destruction of 90 
per cent of the flying bombs that were brought 
down or exploded in the air. Similar systems 
were used for automatic pilots and distant 
reading compasses in aircraft, for gyroseopic 
stabilisation of naval and tank guns and bomb 
sights, for the automatic remote control of 
searchlights and for automatic computing 
equipment. Rapid advances in the design of 
automatic control systems have had the impor- 
tant result that tasks which hitherto have 
required highly trained and skilled operators 
can now be performed, with increased precision 
and reliability, either by unskilled operators 
or entirely automatically. It is apparent that 
this kind of automatic control which is inde- 
pendent of the human element can be of inestim- 
able service to many industries. Whilst military 
uses almost invariably involved position con- 
trol, industrial applications cover a very much 
wider field, including such operations as accurate 
profile machining, control of spot and seam 
welding, register control in paper and textile 
processes, control of winding tension in the 
processing of strips, wires and cables, auto- 
matic and fully variable speed control, auto- 
matic control of temperature pressure, humidity, 
liquid level and of electrical quantities. 





The Institution of Mechanical 
Engineers: | Automobile 
Division 

On Tuesday last, May 6th, Mr. Frank G. 
Woollard, the last President of the Institution 
of Automobile Engineers, read his Address as 
first Chairman of the Automobile Division of 
the Institution of Mechanical Engineers, at 
Storey’s Gate. It was entitled ‘* Metamor- 
phosis,” defined as “‘the marked change which 
some living things undergo during the course of 
their growth,” and it dealt largely with the 
merger of the two Institutions. He recalled the 
inaugural meeting of the Institution of Auto- 
mobile Engineers on November 7, 1906, with 
Colonel Crompton in the chair. That meeting 
was also held at Storey’s Gate. 

Commencing with an historical sketch of the 
development of learned societies in general, he 
then showed how the Institution of Automobile 
Engineers developed naturally as an indepen- 
dent Institution and also how it came—again 
naturally—to be amalgamated with the Insti- 
tution of Mechanical Engineers. He was con- 
vinced that all mechanical engineers stood to 
gain much by the merger, and that the Auto- 
mobile Division would gain many adherents 
from the ‘* Mechanicals,” to the benefit of the 
automobile engineer, the industry’ and the 
nation. 

On the question of design he pointed out how 
in the automobile industry various depart- 
ments influence the engineering branch ; for 
example, how sales managers, who have their 
fingers on the pulse of the public, can give 
valuable guidance and direction; how in 
respect of buying it is axiomatic that good engi- 
neering and sound economics are synonymous. 
Nevertheless, he insisted that the whole 
structure of the automobile industry is ulti- 
mately dependent upon an engineering product, 
and unless that product was based on sound 
engineering knowledge it could not possibly be 
a business success. 

On the subject of road safety, he pressed the 
automobile engineer to take every opportunity 
—parochially, regionally and nationally—to deal 
with safety on the roads and to press their view- 
points on this matter, which he described as 
‘a series of problems in hydro-dynamics.” 
Links between road associations and auto- 
mobile engineers could hardly fail to be of 


ast 30s. 


Ve Ballistics of the Future. 
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advantage in that connection, for he tl 
that the dynamic aspect of the probley - 
receiving the attention it should. 
Pointing out how the automobile industry ; 
closely linked and dependent upon 2 . 
branches of engineering, he said that : “eg 
mobile engineering did not, and could yo Mo. 
alone and apart. “The art of direct 
great sources of power in Nature for the 
convenience of man ” was not a solitary occu 
tion. It was not attained by meditation ne. 
ivory tower. It was the art of Co-operation 
interchange of thought and exchanve of cuperi 
ence. The medium for that exchange, i 
change and co-operation was an appropriate 
professional institution. 
Mr. Woollard continued by outlining what 


ught 
Tl Was not 


t, exist 
Mg the 
use and 


professional institutions could do for their 
members and, on the other hand, wh; members 
should do for their institutions. Priinarily the 
professional institution gave status to its 
members, by scrutinising credential before 


admission. It gave members a broud platform 
wherefrom to read papers and it gaye oppor. 
tunities of discussing technical matters. Finally, 
at meetings there was the continua! ini rchange 
of views brought about through introductions 
to other members and through inforia! meet. 
ings. As for the duties of members, he stressed, 
amongst other obligations, that they should at 
all times uphold the dignity and prestige of their 
institution, particularly before boards or 
directorates which might seek to influence their 
engineers unduly. 

In asking for active support and co-operation 
in making the amalgamation the crowning 
achievement of the membership of the Insti. 
tution of Automobile Engineers (now identified 
as the Automobile Division of the Institution of 
Mechanical Engineers), he concluded by saying : 
“Let us trust that any lingering regrets that 
we may have for the passing of the old order will 
be consumed in the ardour of our efforts and 
exertions on behalf of the new.” 
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THE ENGINEER 


An Analysis of Surface Condenser 


Performance 
By R. W. HAYWOOD, M.A., B.Sc., Wh.Sc., A.M.I.Mech. E.* 


No. 11—(Continued from page 372, May 2nd) 


prFECT 0} TUBE DIRTINESS ON CONDENSER 
PERFORMANCE 


E effect of dirtiness of the condenser 
jy in an air-free condenser can be 
tudied by reference to the following basic 
formule used in condenser performance 
calculations — 

Heat Balance Equation. 


OreaWwe | sw wet et OB 
where : 
Q=circulating water quantity, pounds per 
hour, 


W=—steam quantity, pounds per hour, 

H=heat given up by steam, B.Th.U. per 
pound. 

r=circulating water temperature rise, deg. 
Fah. 


10 
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Heat Transfer Equation. 
SK0;,= WH EN Mer meee || 
where 
S=condenser tube surface, square feet, 


K=heat transmission rate, B.Th.U. per 
hour per square foot per deg. Fah., 
6,,=mean temperature difference, deg. Fah. 
Equation for Mean Temperature Difference. 
6, — 0, r 
On= a 2 10 
™ log, 6, /93 loge (1+-r/0) (29) 
where 
t,=steam inlet temperature, 
t,=C.W. inlet temperature, 
t,-=C.W. outlet temperature, 


6,=t,—t,, 
0.= t,—ty, 
r=t, ~t,. 


Increasing dirtiness of the condenser tubes 
results in a reduction in the heat transmission 
rate K, and equation (9) shows that in order 
to condense the same quantity of steam 
#,, must rise as K falls. If the circulating 
water quantity Q, and therefore at constant 
load the rise 7, remain constant, this increase 
in @,, can only be brought about by a rise in 
the inlet steam temperature ¢, as a result of a 
rise in back pressure. 6, and 0, thus both 
increase. It will be seen later that the 
variations of 6, with varying circulating 
water quantity are too great for it to be of 





_* Formerly chief steam turbine test engineer, English 
Electric Company, Ltd., Rugby. Now university 
demonstrator in engineering, Cambridge. 


any use as an indication of the dirtiness of 
the condenser, but it will be shown that 0, 
may be so used under properly selected 
conditions. 

The variation of @, with K when W and Q 
are constant may be found numerically from 
equations (9) and (10), for under these con- 
ditions K@,,—constant, and since r is also 
constant, 

loge (1+7/0,)0cK 
whence 

loge (1+1rp/92p - 92p/62) 

K/Ky « loge(1+rp/92p) (11) 
where the suffix p refers to design or datum 
conditions. 

Thus 6,/@., is a function of rp/6,p as well 
as of K/K,. For the majority of modern 
condensers the design value of 7)/8p will 
be found to lie between 1-5 and 2-0, though 
in some cases it may be as low as 1-0 or as 
high as 3-0, depending on the specified 
design conditions. The curves in Fig. 4 have 
been calculated from equation (11), and will 
be referred to again later. In the meantime 
it is necessary to examine the effect on 6, 
of variables other than K. 


VARIATION OF 6, WITH VARYING STEAM 
DUTY, BUT WITH CONSTANT CIRCULATING 
WATER QUANTITY 


By combining equations (8), (9) and (10) 
the following expression for K is obtained :— 
K=Q/S . log: (1+1r/0s) (12) 
If it is assumed that K is independent of 
load, then with K, Q and S all constant 
r/@, will be constant, as is confirmed sub- 
stantially by the results given in Table II, 
which only show a slight tendency for K to 
fall off at the lower loads. 


TaBLE I1,—Condenser Performance under Varying Load 
with Constant Circulating Water Quantity 
(Condenser designed for 29-15in. vacuum, with 55 deg. 
Fah. C.W. inlet temperature) 

















Steam duty, W Ib per! 912,300] 171,500] 132,400| 95,400 
10ur ese eee eee 
Vacuum, in Hg (har. 

30in) asf 28-20] 28-23] 28-58] 28-71 
les ee eee ef 97-0 | 96-4 | 89-1 | 86-8 
te 96-0 | 96-0 | 89-1 | 86-2 
Oc=te—t 10| 0-4] 0 0-6 
t, 72-5 | 76-8 | 73-3 | 74-4 
ts 89-7 | 90-6 | 84-3 | 82-5 
runt, —t, 17-2 | 13-8 | 11-0] 8-1 
O.==ts—t 73) 5-8] 4:8] 4-3 
r/0, 2-36| 2-38] 2-29/ 1-88 











Thus @, is proportional to r and hence to 
the steam quantity W. Therefore if 4, is to 
be used as an indication of the dirtiness, the 
reading must always be taken at the same 
steam duty. In practice this would mean 
adjusting the load on the turbine to give the 
same reading on the turbine steam flow 
meter each time a reading for dirtiness was 
taken. In the absence of a steam flow meter, 
adjustment of the load to the same figure 
each time would involve a negligible error. 
There is, however, a factor which can render 
6, unreliable as an indication of the dirtiness, 
particularly if the selected load at which the 
reading is taken is too low. This is the possi- 
bility of the air ejector imposing a limitation 
on the vacuum obtainable. 

Ejectors on modern plants are generally of 


407 


liberal capacity, so that, apart from faulty 
operation of the ejector, this restriction 
should usually be felt only at times of very 
high vacuum resulting from low circulating 
water inlet temperature or low load ; though 
the possibility of the vacuum being deter- 
mined by the ejector performance rather than 
by the condenser is one which must be con- 
tinually borne in mind. 

TaBLE II1.—Limitation of Vacuum Imposed by Ejector 


(Condenser designed for 28-5in vacuum, with 75 deg. 
Fah. C.W. inlet temperature) 











Nominal load, percent ...| 100 80 60 

Steam duty, W lb per hour | 161,450} 128,280] 96,230 
Vacuum, in Hg (bar. 30in) 29-40 29-42 29-40 
Work (glo dees aepe tee acer Seem 63-1 63-9 
fe. Yi Ses ee 63-0 63-0 
Oc=ts—te 0 0-1 0-9 
Rnd 45-8 46-0 46-0 
| ESS 57-0 54-6 2-4 
r=t,—t, 11-2 8-6 6-4 
6,=ts—t, 6-9 8-5 11-5 

















This effect is clearly illustrated in Table ITI, 
where it is seen that instead of falling with 
load, 6, actually increased due to the fact 
that the vacuum had reached the maximum 
which the ejector could maintain, and so 
remained practically constant in spite of the 
reduction in steam duty. Only at the 100 per 
cent load was 6, practically unaffected by the 
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ejector performance, so that it is clearly 
advisable, when attempting to ascertain the 
dirtiness of the condenser, to take the reading 
at the maximum load. The chance of a false 
indication, due to limitation on vacuum 
imposed by the ejector will then be reduced 
to a minimum, though not necessarily 
eliminated. If the vacuum is being limited 
by the ejector, neither the measurement of 4, 
nor any other known means will avail to 
determine the dirtiness. 


VARIATION OF 0, WITH VARYING CIRCULATING 
WATER QUANTITY AT CONSTANT STEAM 
Duty 

The variation of 6, with circulating water 
quantity is influenced by two opposing 
factors. The water velocity through the 
tubes falls with reduction in quantity, result- 

ing in a reduced heat transmission rate K. 

As has already been seen, this tends to cause 

an increase in 6,. However, reduction in 

circulating water quantity at constant steam 
duty results in an increased circulating 
water temperature rise and an increased 

back pressure. It will be seen from Fig. 5 

that the resulting increase in t, produces an 

increase in 6,, and it may be noted that @, 
itself cannot therefore be used as a guide to 
the dirtiness of the condenser. Now the con- 


densation rate in pounds per hour per square 
foot of surface at any point in the condenser 
is given by dW/ds=K0/H, so that this 
increase in 6, produces an increased rate of 
condensation at the bottom of the condenser. 
Thus more steam is condensed here than 
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formerly, and consequently less is condensed 
at the top as the total steam duty is constant. 
This reduction in condensation rate at the 
top allows a reduction in @,. 

Whether @, will increase or decrease with 
reduction in circulating water quantity 
depends on which of these two opposing 
influences predominates. The problem can 


be examined numerically by combining 
equations (9) and (10) to give 
W=S/H . Kr/log(1+1r/0.) (13) 


Hence at constant steam duty W 
Kr/log-1-+-7/0,)=constant . (14) 

It has already been stated that K varies 
with circulating water quantity. The per- 
centage alteration in K is less than the 
percentage alteration in Q, as the resistance 
to heat flow from tube wall to water is only 
a part of the total resistance. Hence if 
25 


m=Tu 


20 


The full lines in Figs. 6 and 7, however, 
tT tf FT | | | 25 | n= 1-0 
3 i—T 
| 
| || ry Ty 
—+—_—_1—___+ ——" | — 
CLEAN CONDENSER. | 
if ‘ | | im 
%y)=20 20}/++++ 
| | _| m me 8 
= a m= 0-8t——T 
| | 
15 Cr 
a ee. 
65 / t- 4 ms m=0°6 
720 | 
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6,/0.) is again a function of rp/O.». As 
already stated, the design value of 7p/0.p for 
a clean condenser is usually around 2-0, 
and the curves in Fig. 6 have been plotted 
from equation (18) for this value of 7p/@p. 

As the condenser becomes dirty 0, increases 
and Fig. 4 shows that when K has fallen to 
about half its original value, 6, is approxi- 
mately three times the value when clean. 
r/@, will then have fallen from 2-0 to @. 
Taking this as representative of a dirty 
condenser, Fig. 7 has been plotted for 
rp/O.p=§. 

Figs. 6 and 7 clearly show the opposing 
tendencies referred to above, @, falling with 
Q for low values of m (effect of increase in 0, 
predominating), but increasing with reduction 
in Q for higher values of m (effect of reduction 
in K predominating). 
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Taking a value of K=500 as an averag 
figure for a clean condenser, R--2.¢ ee 


the only resistance that is appreciabh. 
affected by change in circulating Wa 


quantity, so that for the condit 


' ions under 
consideration R,+Rh,+R, may “ 


be ass 
: , ey assume 
constant for a given state of dirtiness : 


ta 4 Sim 
gives the relation for R, as R,, =C) |y082 
where v=water velocity in feet per second 


and C is a constant for a given tub size and 
a given circulating water temperature. For 
the present purpose the variation of ( 


: with 
temperature will not enter the calculations 
and an average value of C=3-() inay be 
taken. A normal water velocity is 5ft per 
second, for which R,, calculates to 4-8 80 
that the relationship of K with ci ulating 
water quantity may be written in tho form 

K=1000/(1-2+-0-8/n%*) , | (19) 
By means of this equation the value of m 








} 
| 
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m=per cent alteration in K/per cent altera- 
tion in Q, the value of m will be less than 
unity. 
Thus 
(K »—K) /Kp=m ° (Qn—@)/Qp; 
where the suffix D refers to design or datum 
conditions. 
If 
n=Q/Q D> 
then 
K/K p=nm-+(1—m) 
From equation (14) 
Kr/loge(1+7/9,)=K prp/loge(1+rp/92p) (16) 
Furthermore, since W is constant 
t/t p=Q7p/Q=1/n (17) 
Combining equations (15), (16) and (17), 
we finally get the following relation from 
which we may calculate 0,/0,, for varying 
values of m and n :— 
loge(1+1/n.1p/Oep- 99/82) 
=(m+(1—m)/n)log{1+7 p/%,) . 


(15) 


(18) 


As well as being a function of m and n, 











r 


— 








FiGs. 6 AND 7 


do not show the actual variation of 6, with Q 
that might be expected to occur in practice, 
for each curve refers to a constant value of m, 
whereas m is itself a function of n=Q/Qp. 
The relationship between m and » may be 
determined by considering the values of the 
various resistances that make up the total 
resistance to heat flow. Adopting the nomen- 
clature used in Sim’s “Steam Condensing 
Plant,’’t these are :-— 

R,=resistance due to layer of air on steam 
side of tube. 

R,=resistance of water film on steam side 
of tube. 

R,=resistance provided by the tube itself 
and by dirt deposit in the case of a 
dirty condenser. 

R,,=resistance from tube to water inside 

tube. 
Total resistance R=R,+R,+R,+K, and 
heat transmission rate K=1000/R B.Th.U. 
per hour per square foot per deg. Fah. 





+ ‘Steam Condensing Plant in Theory and Practice,” 


James Sim (Blackie and Son, Ltd.). 


10+ m=0:4e 
| Estimated Actual m=0°2 
= Variation of —~ 
| e955 m=0-4 
pp! ns 0 ~— 
| m=0°6 
TEs SR See m=0'8 
L m= Ol 1 | ae LS m=10 
vind HAR G08 508 Wr Ss ian es en A a Ge a aes | 
a ee - + + +———_+ + 
| 
b—+---+ $i + +: + 
es a 
] j 
- | es ee 4 es 4 4 4 
i | Al | 
AA 15 18 0 05 0 10 15 - 18 
n=Yp n="AQy R 


for various values of n has been calculated 
and plotted in Fig. 8. 

For the dirty condenser for which @, is 
three times the value when clean, Fig. 4 
shows that K will be 0-47 times the clean 
value, so that R will be 2-0/0-47=4-25 
Hence for the dirty condenser the relation 
of K with Q will be given by 

K=1000/(3-45+0-8/n8?) 2. . (20) 

The value of m for a given value of n will 
thus be less than for a clean condenser, and a 
second curve has been plotted in Fig. 8 for 
this condition. 

By substituting in equation (18) values of 
m read from Fig. 8 the estimated actual 
variation of 0,/8,, with n has been calculated 
and plotted in Figs. 6 and 7 as the dotted 
line. It will be noted that this is very 
small and that the percentage variation is 
practically the same for both a clean and a 
dirty condenser. 

Table IV gives readings taken on a clean 
condenser of 30,000 square feet surface when 
the circulating water quantity was reduced by 
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throttling on the circulating water discharge 
alves. ‘Lhese results show a rather greater 
jorease in A, than that predicted in Fig. 6, 
the value of R,, in relation to the total resist- 
ye being apparently less than that calcu- 
ted above. However, under normal 
yperating conditions the variations in circu- 
jyting water quantity are likely to be much 
gs drastic than those given in Table IV 
hen the quantity was deliberately throttled 
down. Normal fluctuations should not 
therefore detract from the usefulness of 0, 
js an indication of the dirtiness. 


rypie LV. Condenser Performance with Reduced Circu- 
‘ lutiny Water Quantity at Constant Steam Duty, 

















Clein Condenser 
ra/0.q= 2°47 

Steam duty, W Ib per hour | 161,400 | 162,600] 163,500 
Vacuum, in Hg (bar. 30in) 28-84 28-39 28-03 
deg. Fah... .. «| 88-5 | 94-0 | 100-5 
ten: Fabs sas ss. 83-1 | 92:7 | 99-3 
hats —tc deg. Fah. ... 0-4 1-3 1-2 
ty deg. Fah. 65-1 66-3 67-0 
die, Fob. cos. a= 78-2 89-8 96-6 
i =t,—¢,, deg. Fah. ... 18-4 | 27-7 | 33-5 
jy=ts — ta, deg. Fah. ... 5-3 4-2 3-9 
6,(Oed +-- 1-0 0-79 | 0-74 
z t,, deg. Fah. ... 13-1 23-5 29-6 
9=950V 600r,g.p.m. . 19,510 10,960 8,750 
percent reductioning ... — 43-8 55-2 
§m deg. Fah. situs va O08 12°46 13-76 
K=950W/SOm B.Th.U. per 

hour per square foot per 

deg. Fah. <i. sca eee 486 413 376 
Per cent reduction in K - 15-0 22-6 
m. et > rer -— 0-34 0-41 
n=Q/Qa 1-0 0-56 0-45 


EFFECT OF VARYING CIRCULATING WATER 
INLET TEMPERATURE ON 0, 

Sim gives curves of R,, the resistance to 
heat flow from tube wall to water which show 
that this increases as the mean circulating 
water temperature falls, so causing a reduc- 
tion in the overall heat transmission rate K. 
The effect on 0, may be determined by 
calculating the effect on K of a given varia- 
tion in temperature, and reading off the 
curves on Fig. 4 the value of @,/@,, for the 
new value of K. It will be found that for the 
variations in mean circulating water tempera- 
ture usually met with in practice 6, should 
not be affected by more than one or two 
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increase in turbine steam consumption which 
to a first approximation is proportional to the 
reduction in adiabatic heat drop. It is 
shown below that this, in turn, is propor- 
tional to the increase in vacuum temperature 
to a very close approximation. 

It was shown in an earlier section that in 
an adiabatic expansion of wet steam 

dH /aT,=4—dG@,/dT,—4—2 
where 
2=dG@;/dT, equation (3) 

If D=adiabatic heat drop, then 6D= 

-8H. 

Therefore 

dD/dT,= —¢+> . (21) 

The entropy ¢ at the turbine exhaust is 
usually in the neighbourhood of 1-7, whereas 
Table I shows that A varies between only 
0-05 and 0-16 for vacua between 29-5in and 
26-0in Hg. Hence the variation in A with 
vacuum is very small compared with the value 
of ¢, which is constant for an adiabatic 
expansion, so that dD/dT, is very nearly 
constant. Therefore the reduction in heat 
drop is directly proportional to the increase 
in vacuum temperature to a very close 
approximation. The following figures illus- 
trate this very clearly. 

For typical turbine steam conditions of 
600 lb per square inch gauge and 800 deg. 
Fah. the reduction in adiabatic heat drop 
for a lin fall in yacuum from 29-Qin to 
28-0in Hg. is 33-4 B.Th.U. per pound, but 
for a lin fall from 28-0in to 27-Oin Hg. it is 
only 20-7 B.Th.U. per pound. However, 
for a 10 deg. Fah. rise in vacuum tempera- 
ture from 78-9 deg. Fah. (29-0in' Hg 
vacuum) there is a decrease in heat drop of 
15-2 B.Th.U. per pound, and for a 10 deg. 
Fah. rise from 101-0 deg. Fah. (28-0in Hg. 
vacuum) a decrease of 15-0 B.Th.U. per 
pound. 

Thus the increase in turbine steam con- 
sumption due to dirtiness is approximately 
proportional to the increase In vacuum 
temperature. Other factors tend to destroy 
this proportionality, but it holds sufficiently 
closely for variations of the magnitude 
usually met with as a result of dirtiness. For 
the conditions under which it has been pro- 
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degrees. The test result at the 100 per cent 
load in Table III provides confirmation of 
this, in that the value of @, is approximately 
the same for a circulating water inlet tem- 
perature of 46 deg. Fah. as for the design 
inlet temperature of 75 deg. Fah. 

Apart, therefore, from the possibility of a 
limitation ir vacuum imposed by the air 
ejector during periods of low circulating 
water temperature, the usefulness of 6, as 
an indication of the dirtiness should not be 
vitiated by fluctuations in circulating water 
inlet temperature. 


EFFECT OF CONDENSER DIRTINESS ON 
TURBINE STEAM CONSUMPTION 


The reduction in vacuum resulting from 
dirtiness of the condenser tubes causes an 
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posed to use @, as an indication of the dirti- 
ness, increase in vacuum temperature is 
synonymous with increase in 4), so that this 
is readily convertible into a direct measure 
of the loss in operating efficiency due to 
dirtiness, referred to design conditions. 


CONCLUSIONS 


It has been seen that the vacuum which 
a condensing plant can maintain may be 
determined either by the ejector performance 
or by the thermodynamic performance of 
the condenser. Whilst the vacuum is being 
determined by the ejector, no attempt to 
ascertain the dirtiness from readings of the 
vacuum or vacuum temperature can be 
successful. It is thus of the first importance 
to maintain the plant as air-free as possible, 
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and a record of 0, is of considerable help in 
the attainment of this object, if the limita- 
tions given in the first section of this article 
are borne in mind. 

Only when the vacuum is being deter- 
mined by the thermodynamic performance 
of the condenser can any indication of the 
dirtiness be obtained, and the foregoing 
analysis suggests that a record of 0, at the 
maximum load will then give a comparative 
indication of the dirtiness. Whilst not being 
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Fic. 9—CIRCUIT DIAGRAM OF INDICATOR 


exact, this should nevertheless give a good 
practical pointe: to the state of the con- 
denser. Even so, discretion must be exer- 
cised in the interpretation of this reading, 
particularly at times of low circulating water 
temperature, when a limitation of vacuum 
imposed by the ejector is most likely to 
occur. This qualification, however, is 
inherent in the problem and is present in any 
method of ascertaining the dirtiness from 
vacuum readings. 

Both @, and @, lend themselves to direct 
measurement on a simple electrical distance 
thermometer indicator, and they are thus 
presented as providing a useful means of 
keeping a check on the performance of the 
plant. The indicator may also be used to 
read the circulating water temperature rise r, 
and if this reading is aways taken at the 
maximum load prior to reading 4, it will 
provide a useful check on the circulating 
water quantity. The circuit diagram of such 
an instrument, incorporating platinum resist- 
ance thermometers in a Wheatstone bridge 
circuit, is shown in Fig. 9. The indicator 
might usefully be made for a normal tempera- 
ture range of 15 deg. or 20 deg. Fah. with 
provision for switching in a galvanometer 
series resistance to double the range when 
required, and it is suggested that it would 
then form a useful and inexpensive addition 
to the means normally provided for keeping 
a check on condenser performance. 

The majority of the test results given in 
this article were obtained by the kind per- 
mission of Edmundsons Electricity Corpora- 
tion in the Little Barford power station of 
the Bedfordshire, Cambridgeshire and Hunt- 
ingdonshire Electricity Company, and thanks 
are due to them and to the English Electric 
Company, Ltd., for the facilities granted in 
carrying out the tests, and to the Cambridge 
Instrument Company, Ltd., for the provision 
of the instrument with the aid of which 
many of the results were obtained. The 
author also wishes to thank the English 
Electric Company, Ltd., for permission to 
include these results in the preparation of 
this article. 


410 


Oil-Engine Driven Trawl 
Winches 


Wirx the increase in the use of oil engines 
for the propulsion of ships, the owners of 
fishing vessels have been faced with the prob- 
lem of providing an alternative to steam for 
operating deck machinery, in particular the 
trawl winch. Oil-engine driven trawl winches, 
insorporating Vickers-Armstrongs “‘ VSG ”’ hy- 
draulic transmission gear, have already been 
supplied to several 75ft fishing vessels, while 
this type of deck machinery has recently been 
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1} tons at 200ft per minute, or 2 tons at 150ft 
per minute. A maximum pull of 6} tons to 
7 tons is controlled by a safety device incor- 
porated in the “VSG” transmission gear, 
which meets the requirements of the average 
trawler. It consists of a simple arrangement 
of a ram and spring which automatically comes 
into operation in the event of an undue pull 
arising when handling the trawl. Should the 
trawl meet an under-water obstruction, the 
speed of the winch is automatically reduced 
until normal tension is restored. The ‘‘ VSG” 
gear referred to has been developed from the 





DEMONSTRATION TRAWL WINCH WITH HYDRAULIC DRIVE 


chosen for an Icelandic trawler now under 
construction in this country. 

With a view to demonstrating the efficiency 
of this drive, Vickers-Armstrongs, Ltd., the 
manufacturer of the ‘“‘ VSG” hydraulic trans- 
mission gear, has prepared a demonstration 
unit of the type described which is now being 
shown in the Elswick Works of the company 
at Newcastle-on-Tyne. 

A view of the demonsiration plant is repro- 
duced herewith. The power is derived from 
a three-cylinder MacLaren oil engine, working 
on the four-stroke principle, which has a de- 
signed output of 66 b.h.p. when running at a 
normal speed of 1000 r.p.m. The engine drives 
the “VSG” pump unit through a flexible 
coupling, and the transmission gear drives a 
twin-barrel trawl winch. 

In actual service, the engine and the pump 
unit are placed in the engine-room, and the 
pump is connected to a reversible hydraulic 
motor on deck, which drives the winch. The 
control is through a hand wheel mounted on a 
column. In the demonstration set, the control 
is mounted on a raised platform, shown on 
the left of our engraving. The hand wheel is 
secured by a trigger catch when in the off 
position and the full control movement is limited 
to about ? of a turn in each direction, a range 
of movement which enables the winch to be 
operated easily and smoothly without snatch- 
ing. The hand wheel is connected to the pump 
control mechanism through shafting and 
linkage. 

The winch used in this demonstration set 
was supplied by Elliot and Garrood, Ltd., 
of Beccles. It has two barrels loose on 
the shaft with twin clutches and _hand- 
operated brakes. The barrels have a diameter 
of 12in, with a width between flanges of 
2ft 7$in. Each barrel is designed to take 
250 fathoms of 3in rope. The winch, which 
has a hand-operated laying-on gear, and 
double whipping drums 10in in diameter, 
attached to each end of the shaft, is built on 
a heavy combined bed suitable for mounting 
on the deck. The equipment is designed 
to operate a winch with a normal pull of 


Williams-Janney gear, which we may recall 
is widely used in electro-hydraulic steering 
gears installed in all classes of ships, and in 
many industrial plants. Further particulars 
of the proposals we have briefly described can, 
we are informed, be obtained frorn Vickers- 
Armstrongs, Ltd., ‘“‘ VSG” Section, Vickers 
House, Broadway, Westminster, London, S.W.1. 
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Emergency Repair Tools for 
Water Stop Cocks and Taps 


Ir is not uncommon for the spindle of a 
domestic water stop cock to become accidentally 
unscrewed, and when this does take place it is 
necessary to shut down the mains whilst the 
part is being replaced. This often happens at 
inconvenient times, and an emergency stop 
cock plug has now been produced to enable an 
effective temporary repair to be carried out by 
one man and at the same time to give an unine 
terrupted water service to the premises con- 
cerned until it is convenient to shut the mains 
down for the permanent repair. This emergency 
stop cock plug has been developed by L.C. 
Engineering Supplies, Ltd., 245, Burlington 
Road, New Malden, Surrey. 

A photograph which we reproduce shows 
one of the emergency plugs inserted in the body 
of a stop cock, a section of the side of which 
has been cut away. The plug consists of a long, 
suitably tapered rubber bush, which is held 
between a large metal washer at the bottom of 
a central spindle and the lower face of a com- 
bined nut and flange at the top of the spindle. 
The nut moves on a quick-action screw thread 
formed on the spindle shank, and, on the spindle 
being turned, the downward movement of the 
nut compresses the rubber bush between the 
washer and the flange. As it is compressed, 
the bush expands below the inner screwed 
portion of the stop cock body and at the same 
time binds on the threads to form an effective 
seal. The spindle base is made in the form of a 
cone having vertical serrations down the sides. 
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These serrations bind in the Seating at th 
bottom of the stop cock to prevent the spindle 
from turning whilst the nut is being cg 
down, and also to allow a normal flow of 
to pass through. al 

The nut has recesses cut in each of itg 
and in these a spring catch on the turnin 
engages to hold the plug firmly against a pres 
sure of water whilst it is being lowereq and 
introduced into the body of a stop cock. The 
makers claim that a plug, once set in Position a 
a stop cock, will withstand a water pressure of 
up to 300ft head. 

A device which works on a somew! 


faces, 
g ke 'y 


\t Similar 





EMERGENCY STOPCOCK PLUG 


principle has been introduced by the firm to 
prevent wastage of water when repairing or 
rewashering taps of the domestic type. This 
rewashering tool, as it is known, is particularly 
intended for use in cases where the supply 
cannot be shut off. It is illustrated below. 
The rubber sealing plug is expanded in the top 
of the tap body by the screwing downwards of 





DOMESTIC TAP PLUG 


the larger knurled wheel. Immediately below 
this wheel is a shield, designed to deflect the 
escaping water downwards whilst the tool is 
being applied. A second plug is attached to the 
bottom of a small screwed spindle, which runs 
through the centre of the tool. This spindle 
can be screwed up or down by means of the 
smaller knurled wheel at the top of the tool, 
and serves to control the flow of water through 
the tap in the normal way. 


————_——————_ 


AMERICAN STEELWORKS Priant.—Of fifty-six 
steel rolling mills already installed or scheduled to 
be built in the U.S.A., thirty-one are in operation or 
are expected to be complete before the end of 
September. 
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American Motor Traffic 

A recent report on motor traffic in 
the United States points out that in a period of 
forty years there has been a remarkable deve- 
opment in highways and motor vehicles. 
Thus, the number of automobiles in service 
has grown. from 8000 in 1900 to 29,507,113 in 
1941, while motor trucks or lorries increased 
fom zero in 1900 to nearly 5 million in 1941. 
4s to the roads, the mileage of surfaced roads 
increased from 153,530 to 1,127,674, and while 
the construction cost was about £750 per 
mile in 1900, it is now £10,000 to £17,250 
for a two-lane highway, and £25,000 to 
175,000 for a four-lane highway. In cost of 
yehicles, an average wholesale price for auto- 
mobiles in 1910 was £300, while for a much 
better vehicle in 1940 the price was £164. 
Similarly, the price of a motor truck dropped 
from £400 to £190. The automobile and bus 
have replaced much of the short-haul passenger 
grvice of the railways and electric interurban 
lines. ‘The truck or lorry has replaced the horse- 


drawn commercial vehicle in terminal and 
local areas, and to some extent the short- 
haul freight service of the railways. More 


than 93 per cent of highway truck hauls are 
for distances under 50 miles, but the 7 per 
cent account for more than 50 per cent of the 
total net ton-miles. Factors in this deve- 
lopment include the provision of roads built 
and maintained by public funds, the relative 
ease of entering the highway transport business, 
and the remarkable improvements in the 
design and construction of the vehicles. But, 
on the economic side, it is the small proportion 
of long-haul business that demands continued 
improvements and extensions of the roads, 
and then damages the roads to an increasing 
extent by larger and heavier trucks. All 
these excessive and costly improvements are 
paid for out of public funds, and legislative 
action is proposed to check this inequitable 
situation. It is also recommended that the 
railways should be allowed to engage directly, 
or through subsidiaries, in motor service on 
the public highways, and some such services 
are already in operation. 


Air-Entrained Concrete 


The entrainment of air in concrete 
is a special feature which has received much 
attention in recent years as a means of increas- 
ing durability, and is reviewed in a report 
by the American Railway Engineering Asso- 
ciation. This study has been directed mainly 
toward improving the resistance to freezing 
and thawing, and especially to the prevention 
of scaling in exposed flat-slab construction 
for highway paving. But the same principles 
apply in structural and mass concrete. While 
the use of air entraining agents will undoubtedly 
increase the cohesiveness of concrete and pre- 
vent scaling in concrete exposed to freezing 
and thawing, their excessive use will reduce 
strength. It appears, therefore, that the total 
air content must be kept between a minimum 
that will give the full effect upon durability 
and a maximum which will avoid serious 
losses in strength. The water-cement ratio 
is lowered by the air content, which replaces 
the water content; on the other hand the 
strength is reduced, since the volume of water 
displaced is less than the volume of air required 
to give the same mobility. Concrete having 
air entrained by a foaming agent seems to 
follow the law of voids-cement ratio rather 
than that of the water-cement ratio. Present 
methods of, entraining additional air in con- 
crete include the following: (a) Blends of 
natural and Portland cements containing oils, 
grease or soap; (6) air-entraining cements, 
inter-ground with Vinsol resin; (c) Vinsol 
resin added in the concrete mixer ; (d) foaming 
agents, such as lauryl-sodium-sulphate, applied 
at the mixer; (e) cement dispersion with cal- 


cium ligno-sulphonate, either alone or in com- 
bination with a foaming agent. This means of 
improving concrete has little or no effect upon 
the cost. 


It is yet in the early stages of deve- 
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lopment. Problems now in course of experi- 
mental study include control of the air content 
in practice, prevention of excessive air content, 
and avoidance of loss of strength in the concrete. 


American Irrigation Works 

While the Bureau of Reclamation 
is concerned primarily with the storage and 
distribution of water for the irrigation of arid 
and semi-arid regions, its great reservoirs 
serve also for such other purposes as flood 
control, hydro-electric power development, the 
improvement of navigation and even municipal 
water supply. For irrigation, it serves an aggre- 
gate area of some 5 million acres by means of 
100 storage dams and 68 diversion dams. 
To distribute the water from the reservoirs to 
the individual farms there are 15,350 miles of 
canals, 107 miles of tunnels, 535 pumping 
plants, and a vast number of other structures, 
including levees, dykes, bridges, culverts and 
flumes. At 32 of the dams there are hydro- 
electric power plants aggregating a capacity 
of 2,500,000 kW, and to deliver some of this 
power to market centres the Bureau has built 
2516 miles of transmission lines of various 
voltages. In the year ending with June, 1946, 
the gross value of crops grown on the irrigated 
lands was £110,000,000, of which fruit repre- 
sented £20,000,000. One of the newest pro- 
jects is the development of the valley of the 
Missouri River, 1300 miles in length, which 
will involve the construction of 100 dams 
and 760 miles of river navigation. Of works 
now under construction, the Anderson Ranch 
Dam, on the Boise River, will be the highest 
embankment or earth-filled dam in the world, 
444ft above bedrock. The Davis Dam, on 
the Colorado River, an earth and rock embank- 
ment, will be 140ft high, and will provide for 
regulation of the flow from the great Boulder 
Dam, the Davis reservoir extending up to the 
toe of the Boulder Dam. Concrete dams include 
gravity, arch and hollow dams of various 
sizes. 


Railways and Engineers 

It has long been felt in engineering 
circles that a weak point in the management of 
American railways is the failure to take advan- 
tage of the annual opportunity of recruiting the 
technical staff from the numerous young men 
graduating from the various universities and 
engineering schools. Manufacturing and other 
industries have been quick to see the possi- 
bilities, and many of them take special pains 
to induce men of technical training to enter 
their works, laboratories and offices. A recent 
report states that while more interest is being 
shown by the railway companies they still are 
not taking definite recruiting steps to secure 
college-trained men, while on many railways the 
average age of engineer employees is much 
higher than is desirable. The report emphasises 
the shortage of technically trained men and 
the seriousness of the situation from the stand- 
point of the railway industry, a situation which 
can be improved only by each railway making 
its contribution to the solution of the problem. 
Two important points are the bringing of 
selected graduates into the service, and the 
provision of adequate means for retaining them 
by the establishment of suitable programmes for 
training and advancement. Most engineering 
colleges have student chapters of the national 
societies, which are potential points of contact. 
Most of the colleges which offer an engineering 
course include route surveying. Of nearly 100 
engineering schools, fifteen have required 
courses in transportation or railway and high- 
way engineering, nine have similar elective 
or optional courses, and eighteen have required 
or optional courses in railway engineering. The 
others do not offer courses in transportation 
engineering or railway engineering, but even 
these schools usually include a course in 
surveying. The engineering schools recognise 
the situation and are ready to assist where 
railway managements show a reel interest in 
securing technically trained men for railway 
employment. 


American Mining Progress 


Mineral production in the United 
States in 1946 reached a new record in value of 
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£2,250,000,000, which was 9 per cent above the 


figure for 1945. This increase in value was 
mainly in higher prices, as the quantity of pro- 
duction showed a slight decline. But figures 
also indicate a rapid depletion of mineral 








resources. Some of the major minerals are 
listed below, mainly in net tons of 2000 lb. 
1945. 1946. 

Anthracite, tons Helgi vad 54,930,000 60,300,000 
Bituminous coal and lig- 

nite, tons dsl eas | ooh. ae 528,000,000 
Natural gas, cubic feet _...| 3,875,172,000 | 4,040,000,000 
Petroleum, 40-gallonbarrels} 1,711,108,000 | 1,731,000,000 
Aluminium, tons was 496,487 415,000 
Copper, tons 782,726 585,000 
Gold, troy ounces 982,893 1,486,000 
Silver, troy ounces ... 29,063,756 21,330,000 
Iron ore, tons > 88,137,716 72,000,000 
Manganese ore, tons... 182,337 152,000 
Molybdenum, tons ... 22,524,000 16,000,000 
Tungsten, tons ... 5,715 4,000 
Vanadium, tons 1,490 500 
Zinc, tons ... 467,000 430,000 
po Be ree ee 356,583 314,000 
Cement, barrels of 3761b.| 107,823,108 175,500,000 
Gypsum,tons ... ... ... 3,611,723 5,500,000 
Phosphate rock, tons 5,806,723 8,542,000 
ee 15,394,141 14,475,000 
Sand and gravel, tons 195,524,000 290,000,000 
Stone, tons... oe 153,406,210 190,000,000 , 
Sulphur, tons 3,833,294 3,000,000 
Pyrite, tons 722,596 725,000 











Production was affected adversely by strikes 
and shortage of men. New drilling and blasting 
methods have been introduced, largely due to 
the man shortage and the general aversion to 
the back-breaking kind of work common in 
mining. As men refuse the rough manual work 
of shovelling, the mechanical mucking and 
loading machines have come into extensive use. 
Furthermore, if men. have to climb 200ft or 
300ft to reach their working places they need a 
period of rest before starting work. At present 
rates of pay, therefore, managers are finding it 
economical to consider better planning of the 
workings and to ‘provide mechanical hoists. 
Better light and ventilation, and means of 
making the work easier are other lines of 
economical development. 


American Highway Traffic Problems 


In addition to the survey and con- 
struction of new roads, and the repair and main- 
tenance of existing roads, the Public Roads 
Administration of the United States Govern- 
ment is devoting much study to traffic prob- 
lems, such as the routing of traffic through or 
around cities, the relation of traffic to paving 
design and the relation of parking facilities to 
traffic movements in city streets. Weighing of 
trucks or lorries at 440 points shows that their 
vehicle mileage in 1945 was 22 per cent less 
than in 1941, but that their ton-mileage was 
only 14 per cent less, since the average load had 
increased from 3-6 tons to 4-8 tons. There had 
been also a great increase in the frequency of 
heavy wheel loads. ‘ As to passing traffic 
through or around towns and cities, traffic 
surveys show that a large percentage of the 
traffic approaching a town is destined to that 
town, leaving only a small proportion of through 
traffic that might be divertetl around the town. 
In towns of up to 10,000 population nearly 
60 per cent of the approaching traffic has the 
city as its destination, while in cities of 500,000 
to a million population the proportion is 94 per 
cent, with only 6 per cent to be served by an 
avoiding route around the city. Within a city, 
local traffic not extending beyond the urban 
area is far greater in volume than traffic coming 
from outside that area. Extensive traffic 
surveys have been and are being made to 
determine the origin and destination of all 
vehicles passing definite points. For express- 
ways or high-speed roads the capacity may be 
as high as 1500 vehicles per hour per lane and 
1200 even if there is a high proportion of motor 
truck or lorry traffic. Capacity of city streets 
is far below these figures. It may reach 700 
on well-laid-out streets having effective control 
of traffic, or it may be only 400 where there are 
large volumes of cross or intersecting traffic. 
In studies of parking problems information is 
obtained as to each driver, his residence, 
destination, purpose of trip, fee paid and length 
of parking time. 
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Industrial and Labour Notes 


The Industrial Situation 


Coat output and allocation was the 
main topic in the review of the country’s 
industrial and economic situation made by 
the President of the Board of Trade, Sir Stafford 
Cripps, at a press conference on Friday last. 
He announced that provisional figures showed 
that the total coal output for the week ended 
April 26th was 4,107,000 tons, of which 
3,853,000 tons were deep-mined coal. Taking 
the first seventeen weeks of this year, the 
average weekly output of deep-mined coal 
was 3,608,000 tons, compared with a weekly 
average of 3,425,000 tons in the corresponding 
period of 1946. Sir Stafford added that the 
total coal lost on account of the recent bad 
weather is now estimated to have been 680,000 
tons and that transport difficulties in the same 
period caused the loss of a further 215,000 
tons, making 895,000 tons in all. 

At the beginning of this year, Sir Stafford 
continued, the total number of wage-earners 
on colliery books was 692,000, but since then 
there had been a steady and continuous in- 
crease, and in the week ended April 19th 
the total was 711,000. Face-workers numbered 
281,000 at the beginning of the year, a figure 
which had since risen to 286,000. Sir Stafford 
went on to say that long-term absenteeism— 
absenteeism of more than one week—had 
declined, but, compared with 1946, there had 
been a slight increase in short-term absenteeism. 
Output per manshift had increased, although, 
in view of the uncertainties caused by the 
introduction of the five-da¥ week, it was diffi- 
cult this year to forecast the level of output 
during the summer. There would be, Sir 
Stafford explained, a rather larger labour force 
with which to start the summer than was 
originally expected, but a few weeks’ experience 
of five-day week conditions would be needed 
before any firm output forecast could be made. 
Also it must be borne in mind that in some 
collieries the limit of winding capacity had 
already been reached, and they could not wind 
more coal in five days than they had done 
previously. In the same way, transport and 
siding facilities might in some cases limit the 
amount of loading that could take place in 
five days. 

Sir Stafford’s observations on coal alloca- 
tions to industry were substantially the same 
as those made in his statement on the matter 
in the House of Commons on Thursday of 
last week. Plans for industrial aliocations, 
he said, had now been based on the assumption 
that coal output during the summer months 
would reach 93,000,000 tons instead of the 
earlier estimate of 89,000,000 tons. It was 
also clear now that when the coal year ended 
on May 3lst there would be rather higher 
stocks than had been originally anticipated. 
Under the new scheme, therefore, supplies 
of coal to each industry for the summer 
period would be planned at a level equal to 
consumption during the summer of 1946, 
but adjustments would be made for factories 
newly-started up and for conversion to oil- 
firing. This new distribution scheme did not 
affect, however, the stock-building programme 
for power stations, gas works and other con- 
sumers. Industrial undertakings must make 
it their responsibility to lay aside for the 
winter, out of their current coal deliveries, 
at least sufficient to meet three weeks’ winter 
requirements. If firms failed to accumulate 
three weeks’ stock by the end of October, 
the winter allocation would nevertheless be 
based on the assumption that such a stock was, 

in fact, held, and firms would be penalised to 
that extent. On the other hand, Sir Stafford 


explained, stocks accumulated by firms during 
the summer months, in excess of the three 
weeks’ target, would not be taken into account 
when next winter’s allocations were drawn up. 

After coal, Sir Stafford spoke about electrical 
generating plant, saying that along with 
mining equipment, it had been accorded the 





highest priority, including action to ensure 
iron and steel and other raw material supplies, 
and the maximum assistance which the Govern- 
ment could give in labour supply. As well as 
the Heavy Electrical Plant Committee, there 
had been set up in the Ministry of Supply a 
special organisation, based on wartime experi- 
ence, to progress work and assist manufac- 
turers in overcoming bottlenecks. Sir Stafford 
intimated that, with Government encourage- 
ment, manufacturers were expanding their 
capacity by sub-contracting to other sections 
of the engineering and shipbuilding industries 
to a greater extent than normal. He said also 
that a possibility of obtaining a substantial 
amount of heavy electrical plant from Germany 
was being pursued. 

Another matter mentioned by Sir Stafford 
related to the Government’s central planning 
arrangements. He said that the chief planning 
officer, Sir Edwin Plowden, hoped to start 
work this week, that Mr. Hugh Weeks had 
been appointed as Sir Edwin’s assistant, and 
that Mr. F. W. Smith was taking up the position 
of chief progress officer. 


The Dock Strike 

The Glasgow dock strike, which began 
on March 24th, came to an end on Sunday 
last, when it was announced that the men 
had voted in favour of a return to work. As 
explained in these notes last week, the strike 
was in protest against the dismissal of 500 
dockers on the grounds of redundancy. The 
vote in favour of its termination implies accep- 
tance of the Scottish Transport and General 
Workers’ Union’s suggestion that work should 
be resumed pending an impartial enquiry into 
the grievances at the port. 

The sympathetic strike in the London docks, 
which began on Monday, April 28th, and in 
which mainly stevedores and lightermen were 
involved, was concluded on Friday last, when 
most of the men returned to work on the advice 
of their unions. 


Unofficial Strikes 

In a speech at Leeds, on Sunday 
last, the Attorney-General, Sir Hartley Shaw- 
cross, made reference to the “ disgraceful folly ”’ 
of unofficial strikes. He said that those who 
exploited the present situation for selfish ends 
—to increase their private profits, to secure 
some personal, political, or industrial advan- 
tage, increases of wages, or reduction in hours 
of work, regardless of the effect on production, 
or who voluntarily absented themselves from 
their employment—were the people who could 
impede and imperil progress. 

The time lost on account of unofficial strikes, 
Sir Hartley continued, was only one-tenth of 
what was lost after the 1914-18 war, but it 
was, nevertheless, one-tenth too much, and 
there should be no such strikes now. There 
was machinery for settling all these disputes, 
and those who disregarded it and who struck 
were disloyal and were undermining democracy. 


The Steel Company of Wales 

Towards the end of last week, it 
was announced that the Steel Company of 
Wales had been registered with a capital of 
£40,000,000, with borrowing powers of a like 
amount. It may be recalled that in a speech at 
Port Talbot, early in February, Mr. E. H. 
Lever said that a company would be formed 
for the purpose of completing the modernisa- 
tion of the South Wales steel sheet and tinplate 
industry. Details of the modernisation scheme 

were printed in THE ENGINEER of March 7th. 
According to the announcement, the direc- 
tors of the new company are: Mr. E. H. Lever, 
chairman ; Sir Charles Bruce-Gardner, deputy- 
chairman ; Mr. J. H. Jolly, Sir Evan Williams, 
Mr. W. F. Cartwright, Mr. L. J. Davies, Cap- 
tain H. Leighton Davies, Mr. 8. E. Graeff, 
Mr. R. A. Hacking, Mr. T. O. Lewis, Mr. 


E. C, Lysaght, Mr. E. Julian Pode, Mr, 4 F 
Spencer, and Mr. C. R. Wheeler. These gentle. 
men are all actively associated with either 
Richard Thomas and Baldwins, Lt<.; Cues 
Keen Baldwins Iron and Steel Company, Ltd. 
John Lysaght, Ltd., or Llanelly Associated 
Tinplate Companies, Ltd. Subsequently, the 
board of the Steel Company of Wales stated 
that, pending the appointment of ©XeCutive 
officers, the management would be vested in 
an executive committee consisting of Mp 
KE. Julian Pode, Captain H. Leighton Davies 
Mr. W. F. Cartwright, Mr. T. O. Lewis and My 
EK. C. Lysaght. i 


Foreign Labour 

The Minister of Labour was questioned 
in Parliament last week as to which trade 
unions had agreed to the employment of 
foreign labour in this country. He was also 
asked which trade unions had refused to uecept 
foreign labour of any nationality other than 
ex-enemy nationality, and with which unions 
negotiations were still in progress. 

The Parliamentary Secretary to the Ministry 
of Labour, Mr. Ness Edwards, replied that no 
union had finally refused to accept foreign 
labour of any nationality, but the terms of the 
numerous agreements on the subject varied 
widely. Negotiations were in progress in a 
number of industries with a view to the making 
of an agreement or the extension of an existing 
one, and in some cases negotiations had been 
delayed on account of the fuel position. 


Wages and Hours in the Gas Industry 


At a conference last week, between 
representatives of the Federation of Gas 
Employers and the Confederation of Ship. 
building and Engineering Unions, agreement 
was reached on wages and conditions of 
service for skilled maintenance craftsmen 
employed in the gas industry. Provision is 
made in the agreement for a working week of 
44 hours over five and a half days, wages for 
skilled maintenance craftsmen in London to 
be three shillings an hour, and in the remainder 


of the country 2s. 9d. and 2s. 8d. an hour. | 


according to the size of the gas undertaking. 


Colliery Winders’ Strike 

An unofficial strike of 150 winding 
engine men at some Durham collieries, which 
began on Monday last, prevented about 24,000 
miners from making a satisfactory start on their 
first official five-day week. The strikers are 
members of the National Union of Colliery 
Winding Enginemen—-which is not affiliated to 
the National Union of Mineworkers—and their 
grievance is that under the operation of the five- 
day week they will lose from 30s. to £2 a week 
in wages. They also demand recognition of their 
union, As we go to press, we learn that substi- 
tute winding engine men are being employed 
in order to bring about a resumption of work 
in the pits which were forced to remain idle on 
Monday and Tuesday. 

The strike has been strongly condemned by 
miners themselves, by the leaders of the 
National Union of Mineworkers, and by the 
National Coal Board, which, in a statement on 
Tuesday last, said that the men who had struck 
were out in breach of contract and were strongly 
advised to return at once. The statement 
added that the Northern Divisional Coal Board 
would not tolerate any interference with the 
substitute winding engine men who were being 
employed. It also pointed out that there was 
adequate machinery of one kind or another for 
dealing with disputes and grievances, and this 
would have been available to the strikers had 
they have remained at work. 

The strikers, on the other hand, claim that 
their action is not unofficial, as it has the support 
of their union. They say, however, that the 
existing conciliation machinery is closed to 
them as their union is not recognised. 
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French Engineering News 


(From our French Correspondent) 
Paris, May 2nd 


the President of the Electricity Modernisa- 

‘on Commission, Monsieur Roger Boutteville, 

ys recently spoken of the need not only to 

jtain the pre-war generation level, but to 

‘ass it by 20 per cent or 30 per cent. Although 

the moment there is a curb on the amount of 

Jectricity allowed to the consumer, the Com- 

,jssion is planning for the future, when heavy 

jmands will have to be met, largely by an 

yrease in hydro generation. The aim is 

produce 40 milliard kWh a year by 1951. 

nual demands of constructional materials 

» fulfil the plan will be 30,000 tons to 35,000 
ns of non-ferrous metals, 360,000 tons to 
450,000 tons of ferrous metals, 600,000 tons 
) 750,000 tons of cement, and, by 1949, 
0,000 workers. Meanwhile, generation at 
jydro-electric stations for a recent week 
jowed an increase, while thermal production 
vas reduced, so as to build up coal stocks to 
forty-four days’ supply, against only ten days’ 
apply three weeks ago. In spite of some 
asing of restrictions, consumption remained 
nchanged. 

* * 

Before the war France imported 600,000 
wns of pyrites for the manufacture of sul- 
shurie acid. Her present home production is 
mly 200,000 tons, and efforts to increase this 
igure include research in concessions formerly 
abandoned owing to difficulties in pumping 
ut water. It is thought that present-day 
wehnical developments may overcome this 
problem. In the Haute-Garonne it is known 
that pyrites exist in seams 5 m thick, with a 
{0 per cent to 45 per cent sulphur content. 
In the Var and Alpes-Maritime region coal 
workings for domestic use were .abandoned 
many years ago, owing to the large pyrites 
content. Now by separating the pyrites the 
fuel could be rendered useful. Between 
Draguignan and Puget-Theniers there are many 
nillion tons of lignite giving about 120 kilo- 
grams of pyrites and 40 per cent sulphur per 
ton of lignite. 


* * * 


Following recent interministerial discussions, 
it has been decided that the petrol pipeline 
between Le Havre and Paris, already many 
times put forward, shall be constructed ; 
1948 has been mentioned as the date of com- 
pletion. Arguments against the scheme are 
that the Le Havre-Paris route is already the 
best served of all the national routes, with 
a fleet of tankers on the River Seine, which 
has never been fully employed; two railway 
lines with very dense traffic capacity, and two 
modern, wide roads. The pipeline, critics 
say, would only provide superfluous equip- 
ment, even if petrol traffic is considerably 
increased in the future, which is unlikely, 
since it is linked with the modernisation of 
industrial equipment, likely to take place 
slowly and over a number of years. The pipe- 
line would throw on to the market about 
1,000,000 tons of products which could not 
possibly be used at present, and unless it 
works to full capacity day and night its working 
cost would be very much dearer than that of 
the canals. For these reasons it is urged 
that this is not the time for a great capital 
outlay, and, even more important, the diver- 
sion of 15,000 to 18,000 tons of steel from 
industry. 4 

* * * 

The installation of a centre for atomic re- 
search at Saclay, near Paris, is being opposed 
in Parliament as being contrary to the ex- 
pressed wish of the Chamber that industrial 
congestion in Paris should be discouraged. 
At the same time, there has been a question 
of establishing a centre for testing engines in 
the area, and a counter suggestion that the 
region should be preserved for agricultural 
production. The Minister of Air has stated 
that the land in question was purchased a 
year ago for industrial work, and ‘the whole 
question of industrial concentration in the 
Paris region is likely to be reconsidered. 
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Notes and Memoranda 





Rail and Road 


Wixter DamaGEe TO Roaps.—The Minister of 
Transport states in a written reply that it has not 
yet been possible to make a complete estimate of 
the cost of repairing last winter’s damage to roads, 
but figures so far available indicate that for Wales, 
Scotland and sixteen English counties it is of the 
order of £1,500,000 on trunk and classified roads. 
The Minister says that there is to be no curtailment 
of maintenance and improvement works already 
approved, but it has been necessary to inform many 
County Councils that grants will not be available 
towards the full amount of their estimates for the 
maintenance of classified roads in 1947-48, because 
the anticipated grant in aid of the Road Fund is 
insufficient to allow of so generous a provision. 

Fortax Bripce Repams.—The London and 
North Eastern Railway Company states that 
the second part of the major repair work started 
on the Forth Bridge last year, was begun on Sun- 
day, April 27th, and will continue for some time. 
This year the northern approach to the bridge 
is being dealt with in a manner similar to that 
which took place on the southern approach last 
year, consisting of reconditioning the girder bear- 
ings and strengthening them in accordance with 
modern practice, as well as replacing the cast iron 
bed plates on the tops of the piers with cast steel 
bed plates of modern design. The work has been 
so arranged as to cause the minimum of inter- 
ference with rail services, but the lines over the 
bridge will have to be closed to traffic from 12.1 
a.m, to 10.0 a.m. each Sunday, and for two periods 
of four hours during the night in midweek. At 
all times trains will require to pass over the por- 
tion of the bridge under repair at a greatly reduced 
speed and this has involved considerable altera- 
tions to the existing passenger train time-table. 
Almost every train passing over the bridge has 
had to be re-timed, and the timings of trains from 
as far north as Aberdeen and as far West as Glasgow 
have had to be amended. In addition, several 
connecting trains have had to be altered to suit 
the main line working. 


Air and Water 


U.S. Sarps ror Carwa.—President Truman, in an 
executive order on April 26th, directed the transfer 
of a number of surplus U.S. naval vessels and floating 
dry docks to China, in response to a request from 
the Chinese Government. The ships, to be trans- 
ferred without charge, were not identified, but the 
President acted under a law made by the U.S. 
Congress last July, which authorised him to provide 
China with up to 271 surplus naval vessels, along 
with material necessary for their operation and 
maintenance. 

L.C.C. Stup@r VeEssets.—Plans have been 
prepared for the conversion of the London County 
Council’s sludge vessels from coal to fuel-oil burn- 
ing. An estimate for the work presented to the 
L.C.C. on Tuesday last, includes provision for 
limited fuel storage at one of the outfall works 
and emergency equipment for discharging oil 
into the ships’ bunkers. Normally, the vessels 
will be fuelled at Thameshaven or Purfleet. Some 
coal-bunker space is to be retained to facilitate 
rapid reversion to coal fuelling if necessary. Dur- 
ing 1946, the sludge vessels made 1088 trips, on 
the basis of which figure the estimated annual 
saving of coal will be about 10,000 tons by the use 
of 6000 tons of fuel oil. 


AERONAUTICAL CONGRESS.—An Aeronautical 
Congress is to be held in London from September 
3rd to September 6th, at which papers will be read 
and discussed on the technical aspects of aviation. 
The congress is being arranged by the Royal Aero- 
nautical Society in co-operation with the Institute 
of the Aeronautical Sciences of America. A tenta- 
tive programme of some twenty papers has been 
arranged under the following sections: aerody- 
namics, structures, power plants, stability and 
control, air worthiness and safety, high altitude 
flight, telemetering, helicopters and light (personal) 
aircraft. Approximately half the papers will 
be read by leading American aircraft and aero- 
engine designers and constructors and half by cor- 
responding British designers and _ constructors. 
The fee payable for membership of the congress 
will be £1 1s. per head. The wife or relative of a 
member of the congress may be admitted as an 
Associate Member on payment of a fee of 10s. 6d. 
per head. Only those who have paid their member- 
ship or associate membership fees will receive a 
membership badge entitling them to attend the 
congress. 


Miscellanea 


THe L.C.C. anp District Heatine.—At the 
last meeting of the London County Council, a 
report was submitted by the Parliamentary Com- 
mittee recommending the promotion of a Bill to 
confer the necessary powers for the provision of 
district heating systems. The first clause of this 
proposal relates to the Westminster City Council’s 
plans for supplying heat and hot water to its Pim- 
lico housing estate, and in connection with schemes 
for Cambridge Street, Alderney Street and Dolphin 
Square. 

THE ALUMINIUM DEVELOPMENT ASSOCIATION.— 
The annual report of the Aluminium Development 
Association states that during 1946 a programme of 
structural engineering research at Cambridge 
University, under Professor Baker, was taken 
over from a member company. The Association 
has also initiated investigations in the Depart- 
ments of Civil Engineering at Birmingham and 
Bristol Universities. A structural research sub- 
committee has been set up to co-ordinate the work 
at these universities. 

Atomic Train Exuisition.—A train exhibition 
is to start later this year on a journey round Britain 
to tell the public the facts about atomic energy and 
its industrial applications in a simple and attractive 
manner. The atomic energy train will visit fifty- 
five principal towns and take a year to complete 
the course. Information will be conveyed by 
charts, diagrams and photographs, and it is also 
planned to show some simple experiments as well. 
At the various stopping places scientists will orga- 
nise ‘‘ Atomic Weeks,” which will include public 
discussions in order to focus attention on the sig- 
nificance of the industrial revolution arising from 
the harnessing of atomic energy. The Atomic 
Train Exhibition is being organised by the Atomic 
Scientists’ Association, in co-operation with the 
Ministry of Supply. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—In the 
course of his speech, proposing the toast of *‘ The 
Institution,” at the annual dinner of the Institution 
of Engineers-in-Charge, on Friday last, Sir William 
Larke said that it was a pity that politicians were 
not given an engineering training prior to taking up 
politics. During his training an engineer not only 
had to take full responsibility for his mistakes, but 
also had the job of correcting them. Background 
experience of this type made a man particularly 
careful and gave a sense of responsibility which was 
often lacking in the politician of to-day. Sir 
William contended that many of the outstanding 
problems of the time had been caused by the lack 
of careful forethought, and could have been avoided 
if more initial care had been exercised. Far more 
was owed to the engineer than was acknowledged, and 
it was to him that the eountry must now turn to 
obtain the increase in production which was required 
to overcome the difficulties it faced. Responding to 
the toast, the President, Sir Clifford C. Patterson, 
said that far too much attention was being given to 
planning in industry and not enough to the indi- 
vidual and his outlook. Careful study of individual 
outlook, combined with guidance on the right lines 
by executives, to create a good team spirit, would 
be far more beneficial to industry and eliminate the 
need for so much planning. 

ASSOCIATION OF SUPERVISING ELEcTRICAL ENGI- 
NEERS.—The Association of Supervising Electrical 
Engineers held its annual dinner and reunion at the 
Connaught Rooms, Kingsway, on Friday, May 2nd, 
with Mr. H. Nimmo, President of the Association, 
in the chair. Responding, on behalf of the guests 
to the President’s toast, Mr. V. Z. de Ferranti 
(President, Institution of Electrical Engineers) 
spoke warmly of the close identity of interests that 
linked the Association and the I.E.E. An important 
side of the Association’s activities was the spreading 
of electrical engineering knowledge, and it was 
pleasant to recall that, during the present session, 
no less than 170 technical papers had been presented 
at various centres of the A.S.E.E. If it was true 
to say that the principal object of the A.S.E.E. was 
to foster the qualities of efficiency, initiative and 
organising ability in the supervision of the electrical 
industry, then, said Mr. Ferranti, the Association 
was as important to-day as it had been in the past. 
Proposing the toast of ‘‘ The Electrical Industry,”’ 
Sir William Halcrow (President of the Institution of 
Civil Engineers) viewed the industry’s growth from 
the standpoint of the civil engineer. Sir William 
recalled that forty years ago a scheme had been pro- 
posed and examined to generate hydro-electric 
power in the Highlands of Scotland and to transmit 
this power over a distance of 100 miles to Glasgow. 
The proposal was rejected then as being visionary 
and impracticable ! 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





‘*¢ Britain’s Best °’ Engineering and Metalcraft Exhibition 
Monday, May 12th to Friday, May 23rd.—London, 
Royal Horticultural Hall, Westminster, S.W.1. 


British Industries Fair 

Monday, May 5th, to Friday, May 16th.—London, 
Olympia and Earls Court ; Birmingham, Engineer- 
ing and Hardware Section, Castle Bromwich, Bir- 
mingham. 

Chemical Society 

Thursday, May 15th.—SHEFFIELD SEcTION: The Uni- 
versity, Sheffield. ‘‘Some Relationships Between 
the Structure and Properties of Natural and 
Synthetic Fibres,” J. B. Speakman. 5.30 p.m. 


Illuminating Engineering Society 
May 9%th.—BrruincHam CENTRE: Imperial 


To-day, 
“The Physical 


Hotel, Temple Street, Birmingham. 
Nature of Light,” J. Cull. 6 p.m. 

Tuesday, May 13th.—Institution of Mechanical Engi- 
neers, Storey’s Gate; St. James’s Park, 8.W.1. 
Annual general meeting. 6 p.m. 

Institute of Economic Engineering 

Friday, May 16th.—Cowdray Hall, W.1. ‘“ Practical 
Problems of Production Control.’’ A. W. Willsmore. 
7 p.m. 

Institute of Fuel 

Wednesday, May 28th.—Geological Society, Burlington 
House, Piccadilly, W.1. “Combustion and Com- 
bustion Equipment for Aero Gas Turbines,” F. A. 
Watson and J. 8, Clarke. 2.30 p.m. 


Institute of Marine Engineers 


Tuesday, May 13th.—85, The Minories, E.C.3. ‘“* Deve- 
lopments in Machinery of Cross-Channel Vessels,” 


E. L. Denny and G. E. Barr. 5.30 p.m. 
Institute of Metals 
Wednesday, May 2\st.—institution of Civil Engineers, 
Great George Street, 8S.W.1. ‘* Metallurgical 


Problems Involved in the Generation of Useful 
Power from Atomic Energy,” Sir Wallace Akers. 
6 p.m. 


Institute of Road Transport Engineers, Ltd. 


Wednesday, May 14th.—Visit to Burtonwood Motor and 
Aircraft Engineering Company, Ltd., Edgware 
Road, N.W.9. 2 p.m. 

Institution of Civil Engineers 

Tuesday, May 13th.—Great George Street, S.W.1. 
“* Panel Heating,” Oscar Faber. 5.30 p.m.—SovuTH 
Wates AssoctatTion : Institute of Engineers, Park 
Place, Cardiff. “‘ Civil Engineering Aspects of Naval 
Harbours and Bases.”’ Sir Arthur Whitaker. 6 p.m. 


Institution of Electrical Engineers 


Saturday, May 10th—N. Mrptanps Stupents: Cor- 
waco of Kingston-upon-Hull ‘oom! Offices, 
erensway, Kingston-upon-Hull ** Electricity 
Generation,” G. B. Downham and A. W. Long ; 
“ Distribution, ” A. Rumfitt and E. M. Gilligan ; 
and “ Utilisation of Electrical Energy,’’ R. Spence 
and P. H. Schick. 2.30 p.m. 

Tuesday, May 13th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Discussion, 
“Future Trend of Component Design for the 
Services.” 5.30 p.m. 

Saturday, May 17th.—N. Miptanp Stupents: Leeds 
Electricity Department, Whitehall Road, Leeds. 
Luncheon and annual general meeting. 2.30 p.m. 


Institution of Mining and Metallurgy 
Thursday, May 15th.—Geological Society, Burlington 
House, Piccadilly, W.1. Annual general meeting 
4 p.m. (members and associates only); public 
session, Presidential Address, ‘‘ Geographic Changes 


in Mineral- Producing Centres,” W. R. Jones. 
5.15 p.m. 
Institution of Production Engineers 
Saturday, May 10th.—YorxKsHIRE GRADUATES: Great 


Northern Hotel, Leeds. Annual general meeting 
and Luncheon. 1 p.m. 

Monday, May 19th.—Derrsy Sus-Secrion: Art School, 
Green Lane, Derby. ‘“‘ Lay-Out of Factory and 
Plant for Efficient Production,” 8. Gilbert. 6.45 


p.m 
Saturday, May 3lst.—YorRKSHIRE GRADUATES: Visit 
to David Brown Tractors, Ltd., Meltham. 2.30 p.m, 


Iron and Steel Institute 
Wednesday, May 14th.—Institution of Civil Engineers, 
Great George Street, S8.W.1. Second Hatfield 
Memorial Lecture. ‘Steels for Use at Elevated 
Temperatures,” Dr. C. Sykes. 8.30 p.m 
Wednesday to Friday, May 14th to 16h—Annual Meet- 
ing in London. For programme, see page 367, 
April 25th. 


Junior Institution of Engineers 


To-day, May 9th.—Institution of Civil Engineers, Great 
George Street, S.W.1. The Synthesis of Oil from 


Coal by the Fischer-Tropsche Process,” C. C. Hall. 
6.30 p.m. 








THE ENGINEER 


Royal Meteorological Society 


Wednesday, May 14th.—49, Cromwell Road, South 
Kensington, W. ‘‘ Mother-of-Pearl’ Clouds,” 
C. Stormer. 5 p.m. 

Wednesday, May 2\st.—49, Cromwell Road, South 


Kensington, 8.W. “ The Problem of Diffusion | " 
the Lower Atmosphere,” O. G. Sutton; and ‘ 
Microclimatological Investigation of Bath and — 
Surrounding District,” W. G. V. Balchin and N. Pye. 
5 p.m, 


Royal Statistical Society 


Wednesday, May 14th.—N. Eastern Group (INDUSTRIAL 
Appticatrons Section): Newcastle Chemical 
Industries Club, 18, Lovain Place, Newcastle-on- 
Tyne. “The Use of Statistical Methods in Steel 
Production,” Glenn Wortley. 6.30 p.m. 

Thursday, Mau 15th.—TEEssIDE SuB-Grovup (INpDUs- 
TRIAL APPLICATIONS SECTION): Cleveland Scientific 
and Technical Institute, Corporation Road, Middles- 
brough. “Statistical Control and Factory Costs,” 
W. L. Stevens and J. T. Richardson. 6,30 p.m. 


Society of Chemical Industry 


Thursday, May 15th.—Roap anv Butiorna MATERIALS 
Group: Gas Industry House, 1, Grosvenor Place, 
S.W.1. ‘‘ Sawdust ment and Other Sawdust 
Building Products,” Dr. T. W. Parker. 6 p.m. 


Society of Inventors 


Saturday, May 10th.—Pavilion Gardens, Buxton, Derby- 
shire. First annual convention. 4.30 p.m. 


Stephenson Locomotive Society 


Saturday, May 17th.—Scortisn Centre: L.M.S. Offices, 
302, Buchanan Street, Glasgow. ‘‘ West Highland 
Wanderings,” J. B. Aird. 3 p.m. 

Saturday, May 24th.—Scorrisn CENTRE : 
British Locomotive Co., Hyde 
2.30 p.m. 

Saturday, May 31st.—Visit to Crewe Works and Sheds, 
L.M.S.R. 9.30 a.m. and 2.30 p.m.—Visit to East- 
leigh Running Shed, 8.R. 3.30 p.m. 


Women’s Engineering Society 


Friday, May 16th.—35, Grosvenor Place, 
“Women in Post-War Engineering.” 7 p.m. 


Visit to North 
Park, Glasgow. 


8.W.1. 





Personal and Business 


Mr. W. T. Jonson has been appointed a director 
of Armstrong Siddeley Motors, Ltd. 


Mr. James MrtcHett has been appointed a 
director of Stewarts and Lloyds, Ltd. 


Mr. AntHOoNy Butt has been appointed chief 
staff and welfare officer of London Transport. 


Mr. B. WaspEN has been elected to the board 
of the Hallamshire Steel and File Company, Ltd. 


Witu1aM Jones, Lrp., has moved to 21, Russell 
Square, London, W.C.1 (telephone, Museum 2911). 


MaJsor F. W. Cunpirr has been appointed a 
director of the National Gas and Oil Engine Com- 
pany, Ltd. 


Mr. H. B. Rostn Rowe tt has been re-elected 
president of the North East Coast Institution of 
Engineers and Shipbuilders. 


Str ALEXANDER DunBarR and Mr. T. P. N. 
Burness have been appointed directors of Ambrose 
Shardlow and Company, Ltd. 


Mr. W. S. RicHarps has been appointed general 
manager of the heating and air treatment division 
of the Brightside Foundry and Engineering Com- 
pany, Ltd. 


Mr. A. B. Innes Dick has been appointed joint 
managing director of Talbot-Stead Tube Company, 
Ltd. He will continue to serve as secretary of 
Tube Investments, Ltd. 


THe Lonpon aNnD NortH Eastern Rattway 
ComPaNy announces the appointment of Mr. 
J. F. Harrison, M.I.Loco.E., as acting assistant 
chief mechanical engineer, Doncaster. 


Mr. J. G. Ronca has joined the home sales divi- 
sion of E. H. Jones (Machine Tools), Ltd. Mr. 
F. E. Wilson has been appointed an outside repre- 
sentative of the machine tool section of the firm. 


ALFRED WISEMAN AND CoMPANY, LTD., announces 
the following appointments: Mr. H. G. White, 
technical director; Mr. J. C. Wilkinson, sales 
director, and Mr. F. A. Walker, secretary and 
director. 


METROPOLITAN-VICKERS ELECTRICAL CoMPANY, 
Lrp., announces the appointment of Mr. T. R. 
Graty as special representative of the traction 
department. Mr. A. E. Grimsdale has succeeded 
Mr. Graty as sales manager of the traction depart- 
ment. 


Viscount FatmoutH has been re-elected presi- 
dent and Mr. E. Crowther, M.Eng., and Sir Ernest 
Hiley have been elected vice-presidents of the Gas 
Research Board. Dr. E. V. Evans, O.B.E., who 
has been chairman of council of the board since 
its inception, has resigned and is succeeded by Dr. 
Harold Hollings, Controller of Research of the Gas 
Light and Coke Company. 
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Launches and Trial Trips 


Fuixam VIII, motor collier; built by Burnt- 
island Shipbuilding Company, Ltd., for the Fulham 
Borough Council; length 260ft, breadth 39ft 6in, 
depth 18ft 9in.; 2560 tons deadweight. Engines, 
twin twelve-cylinder, single-screw diesel of 1480 
b.h.p. Launch, April 22nd. 

Lincuta, oil tanker ; built by Harland and Wolff, 
Ltd., for the Anglo-Saxon Petroleum Company, 
Ltd.; length 446ft, breadth 54ft 3in, depth 3lft; 
gross tonnage 6445. Engines, Harland-B. and W. 
four-cycle, crosshead type diesel, six cylinders, 
650mm bore by 1400mm stroke. Completed 
March 27th. 

THORIUM, cargo vessel; built by Burntisland 
Shipbuilding Company, Ltd., for Imperial Chemical 
Industries, Ltd.; length 189ft, breadth 28ft 5in., 
depth 11ft 10in.; 635 tons deadweight. Engines, 
two-cycle, trunk piston, direct reversing, airless 
injection, diesel with seven cylinders, 250 mm bore 
by 420 mm stroke, developing 545 b.h.p. Trials 
completed. 



























